mummif a p> 02) & §fj| jfr & (a) 



(51)IntCL 7 

G0 2B 23/26 

A6 1B 1/04 

G0 2B 21/00 

0GO2B 26/10 



#§§2000-121961 
(P2000- 121961 A) 

(43)&HB W2* 4 fl28 B (2000. 4. 28) 



3 7 2 



1 0 1 



F I 

G02B 23/26 
A6 1B 1/04 
G0 2B 21/00 
26/10 



C 2H040 
372 2H045 
2H052 
10 1 4C061 



ffiimv&l OL (£ 35 K) 



(71) ffll8A 000000376 

3C^i^fc«*#2TB43#2^ 

(72) «k# Bw m 

(74)ftSA 100076233 



(21)ffiH#^ 



(22)tfJKB 



»H 3 F10-291076 



¥J«10¥10E 13 B (1998. 10. 13) 



(54) mrnozm ««jS)ffii^n-^fA 



(57) [£jft] 

mmm mmm&znztc&oc c d i 8 £1*3 

j»Lfcl*3tl&2£> -e©5fe»4 8, 8 4fc*h«i«H 

o#e>*ifc{t#ttc c u 2 o nr^m^ii 

•fi##^w<^>#-lf4 6*^Lr*i*4 7'Crt 
— Sf3HI7 9*60U-3f jft**7r 4 ><6 9ttl>K8 

9 # reasu iiax*f^4 9*c»B8e*^Lra 

6 5 r£j£^^H®<I#k:g& o , rtilfiilii® t £ 




r 



. (2) 

1 

IWm 1 ] W^©Rg»*^1" 

•»#^^Ti*«Ui0l^3>ho^79**ft< io 
[000 1 ] 

^p-^i*«Afc*^**a^P--^^f'AK:|l8 20 

«. 

[0 00 2] 

[gf*©&85] .4M 9 - 2 3 0 2 4 8#&«. ft 
^¥5-5 06 3 1 8#^«, WBB¥3-8 7 8 04# 

[000 3] 

[ft«0Sflfiftb£9 ■OfrMctffe, WIT 

9-23 024 8-*Mi«* ft«¥5 -50 6 3 1 8#& 

[0 0 0 4] S/c, «fPB¥3-8 7 8 04#fi«ectt± 
(6^80) UteL&#6, C©S*W&«aE 

TBi^-ifjei^'f *fc»cc*y^PH»u*»6h 
e>, *y*prttcft#-c#&ir>. 40 

[0005] (£9!<DBW) ttMB. ±«LfcjflBC« 

*-cfrStifci©r, asaMUHfcSfc+ftrft* 3 

*jaE^P-^5/^f-A«rtt«-r4Ct«ra»i«. 
[0006] 

4, c©rt«ii*6©e#*iMWt#«:saft-rs*^^ 

SP4. *«U^j£«H«t^r*tff«*»ffT*^ 50 
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ft< 4fertta^$0«4«^*^»JagP?:^i*WCC 
B»*fcC4(cj:«3, rt«<IK:J:Sa«©WS»4ft«c. 

m*3fe*2as«4*gawf en* ct 5 k wc 

[000 7] 

(g 1 OJBKD&R) H 1 OS 1 1 1 

<z^Qt©*«cci*o , m it****©* 1 

S2B 

M^S^O - f A(D'^«^S L , 03 

?*p - b p > h p - v <Dumm% 

*7P-*f-KttftU H7B*l©*j»^*^3t^ 
p-^©3feffiSB<DSl3g*^L, H8ttH7©XY*+t 
*©flteK**U 09BXYX*+*©$f££#)$¥ST* 
S*U HI 0«m2(Om^&*3E^O-^<D5fee8SO 
Sii6*jnU HI 1«H1 0©^>;W 3 ?-©<*£* 

[ 0 0 0 8 ] H 1 fcSVf «k 5fc£*tuS3fc£aE^P-:^ 

s»*Kf#-j**fc«>©rtaji2 4. c©MMt2©tti 
jwpa*+>*in 0 (H2#m) flccjrai/tttirc 

tn 1 ©*«ui5*jta 7- o - 7 3 sew 2 ©*«uso6fe* 

^p-;/4 (#(cj£^2^P-^>«*^o-^4ii6 

fB*r*c4 4)**) 4, rta«i2Rc;*ift^3t*«^p 

fflBHim <«T, #M«gg4BglS) 5 4*»&tt*. 
[0 00 9 ] ^R2©P***2attlWjfil« 

fSPgg 5 © V T v V 7 KB, SU ©ftg0£j&QE:7P - 
^3©3^^^8*S^B®2©m*Jc*g7 , P^^ 
4©P*^*9 3WafRW«:»IKSftfcS*l6Sn& 0 
[00 10] H2(c^1*J:5CCrttBfll2©fettajfa^ 
+ («T, #iC^t>*^4IB5ffi) 1 OBtNfiPK 

So H 1 KtS-T J: 9 CCrttJUd 2 li*ttr#filWtc«lA 
3tt£fflg©J?ASPl 1. C©JfA6Pl 1©8»{CR» 
6tiWiff»12 % C©*fffll 2*68ffl3ftfca- 

;i/ 1 3 ©*7ams»K:BtEP * * * 2 a *jr» 



(3) 

3 

[00 11] #ASB1 lflfcRtf6ftfc±e*+>*^ 
1 0 BJ&ffiSB 1 2 -C-iWBBP U fc*P AP 1.0 a #R tf 
C©»AP1 0a^e±IB*^S^n-^3S 
tett4*s* + >*JH OrtficjffflpJfiB'C**. JfASPl 
1 B®ft©5te$8P 1 4 , C CD5fc$SB 1 4 ©RISK b 
TRW 6*1, ftftg&Dftftttl 5, C©«ft8&l 5© 
RJBfrfcftfiWl 2©««*T£afiR©nJ»«»l 6 
±#Rtt6*iTfe5. tftfrBl 2 ©»fl»fM :/ 1 2 a 

[0 0 12] rt«M2»« *^©&ttfc*ftr& 

©#A»*«rs^to*SB8ttfttftSSrfea^©»^5 

[0 0 1 3] !12fc^TJ:5fc5fc3sSPl 4rtfctt % 
#fc«fcSR»*fT 5*M»l/>X* 1 7 «(DttftfiC 

(CCD£BSfE) 18*5, «*»***»*&©#*» 
flrrSJ:5fcKtt&*rtl»a. 20 
[0 0 14] CCD1 8tt«^*^LTW»IM5rt 

>hDr-;l/a^ 9 h CCUiBSiS) 2-0£ffi& 
Sft. CCU20rt©H^Lfc^CCDF?4'<*»6© 
CCDigttfl^EPJOStliCiCci-Dr, CCD 18 

j**«aftufcfli^*^yr>^i 9fc^utccu2 

So 

[0015] ±K*t«ju>X3fi 1 7 (onmmm 1 7 a 30 

«c*trSior^x^2 iWR»6h, ft#*<t^©st#* 
*R*»«r^*»«3Kaffli 1 7 atcs* urtf 
9tcL/ci>s. ccd^x;i/2 ib> rttaai2rtccjfas 

ft/t&mi&ktSS 2 2 , £ ©&^i**f S8 2 2 ©R 
««T»ttLfca««B2 3 , iS7}cl?S§2 4 
*. i£§ifB2 3^WS«IAtftW¥»l 2CcStj£-r«5 
*jfc»fcfiHWWP2 3 &HHB2 4 
^«»f¥»CC»l£^a*iS85K:ai*«lfflI*2 4 atfRtf 

[0 0 1 8 3 ^*B23. «*W24B. WW1R 40 
5rt<WB«W&2 5, ^tS§2 6K:«iITSo S^t 

B2 5«asfii#>^2 7, 3a&**>*2 8Kasrrs. 

*fc. j^«BJ«aWc*>^2 8CCJgjl , r*. jhwi 
4ftiCKMM**ffilt1"Sm«2 9*JR»«)tl, Rtt 
B* pjfifc 4 ft o T t » *. 

[0 0 17] COMi!X2 9icn0frtf}UlliiU>XK 
^UBTO7 7 ^^> Fji/3 0©5fett**ER3 
*1, C©7r^^<>Kil/3 0O^7cflBtta*^*2a 
KMSo *l/C, 3**jr2ati8jai5©V*9 F 
BtCflSK-riCiKliO, 3***2 atcbfef&77^ 50 
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4 

jW> F*3 O^SSPBf(J«g5rt(Drttg^ffl^SI5 
4 1 t««T*i»U>X3 1 KMSit*. 
3 1 KlttlUE? -f ;U* 3 2 fc/hLTWiltf aft?*** 
&3>:73 3*6©BW##A*t1"*. C07>7'33 
B9>^F5-f^ (IttcF^'tiBBI"*!**** 
5) 3 4fcJ;9j£JJffittShS. 
[0 0 18] 5>7F5-f^3 4tt±iECCU2 0*6 

c c u 2 o Bifota^D - ^3 rdi* 4 sre u 

£tt«R**TS -&S J: 5 tcfNflP 0 , #j65fr7n-:/3R 
fS) . 

[00 19] ±EHI67--f^*3 2B*-*3 5KJ;9 
-jSfireHKShS. *-*3 5tt*-*F*-f'<3 

6&c<J:9fg«j£*'i£o @&7-f;U*3 2l2B3fcSftM: 
5fcR (#) f G <&) . B (#) ©&fe (Rfttt) © 
*4Sia*rS7^;P^8B3 7R, 3 7G, 3 7B££fe 
©IBIH©Tt3l»Lfcfi#*CCD 1 8*6(B£-r* 
(R^ffl-T) eS»IB*ft*fc*©ji3fc»3 8 3 8 
G, 3 8B4> SB*»3 8'I (I=R, G, B) ©* 
^5>y*«tt-r4*H»L3 9R. 39G, 39B40S 
*.tfR©»fc»3 8 R©* A 5 >y*Rffl*3RWfL4 
3#Rtf6ttTOS. fti>\ B3rB?>:/3 3©tHW 
3BK*jiSB3 3afcjR'r. 

[0020] ±KRffi?L3 9R. 39G, 43©*>($ 
>^B*tftffif&'b>*4 5tt*-* F5-f J<3 6CC 
igftB&3 8R v 3 8G, 3 8 B©5»&©*4 5 
^rS^o U^Ur, CCU2 0 3{p6©CCD 1 8^CDffi 

*- jr 3 5 «B»rr SCitCiD *eoJBBB©TT«« 

[002 1]IP%, CCU20BCCD1 8^©RGB 

F^^^3 6CC^ta-TS. *-*F?-f^< 
3 6BCC[)HjB^Xi-fe>*4 5*6<D*ffl?L3 9 R 
&4 3, 3 9G, 3 9B©*ffl^UXWSJ)CJ-r*J:9«: 

3? 3 5 <D®$zzmmm? z . 

[0022] C©*l^©ttfWiWia4:B4K:^T. "fe> 
1^4 5ttB4 (A) CC^t^a?L4 3 4, B4 (B) fc 
5k1-#«36»3 8 ICD*6*0©tfeHJ?L3 9 I £*tttti 
L, Cti6KPHHbft:BB*©BB* (B4 (C)# 
ffi) (DTrCCD18r}i&L/, ^Ui?L3 9 I#Wii3 
tlSiCCDl 8r«Mftbfcfi#«»4B4 (D) (C^ 

•ri^tcKiM-r^o B4 (d) vmmm (m <om 

©G (H) . B (#) ©JHMOT^aftLfcffl-f 

[0023] &*5, B4tt*ife*^0-^3, 44ftffl 
Lrir»a^tt« , C©«iffiR?BH'C*0, B4 (E)-C 



5 

.±5 tc " i m u^ju 4 a r> tcnk&&&>tjk%mmw 

[0024]CCD18 rWfcS tlft:ilIlll*©IBW*© 
TrJWRg *ifcSWWI#BC C U 2 0 rt©R«d#«a 

7a (HIM) 0X5*3 

[0 02 5 l±gaft^J£*2^n-^3«^tol9)S^ 

JfASP (l$A§P4BgfE) 5 0©5fcB©7*n~^S§P 
($fc3ggP4BSIE) 4 8fcttflWa^ + tt4 93Wft»6n 

[0 02 6] flWW* **4 9 *6ffllrt"**©*fi)3W 
M^i^Xl 7THgf£, *~*4 7fcg7n2ft*rt 
ttfUft 4 7 a £ J: 0 MfcfOfWt <k 5 It, Sfeiggp 
4 8 (Dfflli^[Sl<!:5*t§Jtcm^*^21i«Kff ttSfg 
^&4LT©v-*4 8a# (mwtotJU»SHfc4K 

WLa^mtaWftcDftr, rtc»tttt©Bt«wr) R» 

[ooz7] cn«c<ko, tf©awa©^«ii^**3ffl« 

C©"7-*4 8a3WJ»l^if©SBfl[©*jS6^ 

[002 8] EI7«:^-r<J:^Ccc©^a-^5fe^a54 8 
«:K»fc»Jtl^* + ^4 9tt (HSfcgW) x^fifc* 

>-r*Y#[6]** + >$7-5 2 4*r*rr£XY** + 
t5 34> «*tf^W*Jl/7E«*?«:<kt)«jaE9*ia 

[0 02 9 ] fl}ax*t^4 9*6X. Y. Z#fi<D& 
^*f>ffl(C*ti*hH*-(2*) ©«S»5 5a. 5 5 
bi56a, 56b457a, 5 7b*5SfflSti. #A 
SB5 0, 3***8, V**h7, 
58a, 58b4, 59a, 59b460a, 60b£ 

ftto, BS2»rB«ittf2*©«B5 8a. 58b£l 
$T5 8a (b) rKiB-T-So 
[0 03 0] 3***8rtfcRWfcROM6 2tt«R6 
3 4«$3ft, 3^(CW»jaB5rt©««6 4«:/H/r 
MttSS 5 >hn-5SP4bT<D3 

M6 2tcU:, jttfL SfilOJteS^-^ X 
1e&7u-73\t % Wt©*A»**TSfc0fclR6 
[0 03 1 ] XYWtt53B, H8, H9fc7jcJ\fc 



(4) ' #Pi2 0 0 0- 1 2 1 9 6 1 
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5Kt3j£3ftS 0 0 8 teTjrf .<fc 5 K, 3fcfcS:7P-:/3 
©5feffiSP4 8rt(ClBSSti/c^*+t5 3«, HQ^tS 

¥9-230248 #^CC^3 tiilft/J^iifb^nKIB 
-*8 7 % **-f>F«>tt8 8*6«iaiSnTlr>*. 

[qo3 2] -rabt, ^*t^5 3**fiST4^y3 

>^^-1f6 7Sy f 3fe^-/>F l >fi6 8{C«, *77-f 
><6 9©5fe(fiffi, »iai?»2©T^53l!ai35-7 
10 0, 7 l#ES3ftT*$»K #7r-f'<8 9<Dft/M?*<f 

x©ifcJ8ffi* 6 ffll* 3 ft*#M* l ^If^7- 
*ifijx+ + >5^-5 2T£#i£ft£. 

[0 0 3 3 ] C©5?-5 2?^Sftfc#tt. !&2<D 

7;v5^*5 7-7 irsstetifca, ^U3>s«e 

ftT, *^-f>F^«8 8«CRtf6nfcU>X7 2*^ 

20 [0 034] CCT, 3fe7r^A'6 9^>m-F 

367y^^r*4©'t?bf>*--;l/©aSll4aO, MbAl 

1 0 ©SHfe#* 6©R 0 %<0^ifi%V 7^69 cD5feiS 

M«:M4o #7y^6 9©5fc$ffi4SWt£ 

«^H«OlWSl 1 0©ttB©SWf»«**fflSha. 

CO»^ 1 0<Z>fflRttXYX**^5 3K:<fc_ 

0, XRa f Y^^C2^7nWCCX^ + >3n4©r2^C 

53tfiuOT«^»fc* SEtitH 6*i . 3 6> £ Z * 
* + ^5 4K:J:OZ*[6j«c^*t>'r*C4CciO^» 

ftcD2^m*iii®^^4^iffa*f#6n4 c 

30 40C&2. 

[0 03 5 ] H9fcjR"TJ:9fc. f !/:a>»«6 6fcR 

W6txrt^xYxtt>57-5 i , 5 2«, ytorn 

Al 1 O.IS«*l«{Wfc»Urj£*^Sft:»fcrt*# 
nJ£<DpJ&3^-'C&oT, *tv?ft#b> y*7 3, 
7 4KJ:-»rSI»StlTl»*. C©fc>^»7 3, 7 4 

b % H*cc^m^SBiLfcYi*atfxtt4*n-en 

»3tl4o 

40 [0 03 6 ] S2(C7Sf <fc50C^^S^D-^3©JfA 
gp 5 0 ft 4 Jfii 3 ft /chiE*? y-f/< 89 tt 3***8 
*V*7 b7tcS^ 4 f4C4«cJ:5, «i5rt©S 
ii^S**3effl*JH»4 2 %«teST r -f ^ 7 5 

4 2 tWHOE^B - ^ 3 (Dj/fcy 7 A 
a 6 9 (C«^^$ffl3fe«SgP 4 2 0 fc*«US# 

nr*^7 6& t#r&. 

[003 7 ] ±§B36^7>f^7 5 B4 
50 fc3^^*4^*^5 7 8©ra7 7fc*SWfc« 



(5) 

7 

c©4*.^*^9 7 6©HB7 8K:«*jSW5 

[003 8] 4«(ff-*^9 7 8 O-H8 0 Kit,. CO- 
MB OfrSHttSft***^***^ * 8 1 # 
#fiLTEg$ft*¥ftte«J?£3ft* 0 4(8***5 7 
6©-^8 2&tftfiLTy>^8 3rt«g3ft, C©# 
■>^8 3fcJ:9-»8 2*»6ffi»3hS**S»3tf-C 
ft^fiW*aJ*l»J:9fc1-*. 

[0 03 9 3 4*/ U— *f-*»7 9 tt % &«©*$*£ 10 

ttfflia»c*s. *br, MX. tf, >wxu-if-*ffi 

ttm*I©«BtBE (*©) *fthStt*«Wl#**. 
[0040] i/-lf *S7 9 BJUUHEft&NMR** 
^^£n>Fn~565fc£9$fJW3ft* 0 — 0 

*i&W*StlS* (o* 13, #*U&6SE*©R9*K:to 

»*4itf*^7 6*6©*) tawr*** 8 -^* 
*8i-c&ffl3ft, *«saftsnfc*u©-t«3>na 

-5 6 5fcA2l<*ft£c 20 
[004 1 ]**:. 3>Ha-565tt, ROM62© 
9 *^S^U - 7 3 DT «jBtt«»* 
=?t&5. 3>ha-565ttF5^*6 lfc/f'l/C** 
+^4 9*«a4W«r«ttl/, *£2:/a-:/3fc:J: 
0 If h ft fcSQH1*tt©fiFt*» 6 &*tb£Hfe fcfljfrf * * 
*tU&PH*ft4f <WM»> *£fltr*. 
[0 042] C©fc#>, C©3> hP— 56 51**7*4 

/DSaftl-SA/DSaieBi. A/D£jfell|g&©tfl* 30 

fi#± i/t©iB«f s *-**d>ft < i fe 1 7 u-A#isti 

[0 043] ft*. U-tf*M7 9©^0fcafe** 

ffifflbrfeSUo £fc, y>A8 3©lbtiic«j7Ti/ 

>^5^-*««U, U-1^*W7 9*15 : FWt**» 

tztmumtfLZA*-* (sld) ccaaiTtitf, 

l»i*fc»t**j«i*lSl©«Hl«3*«< rtSi* 40 
fc, 36fc^f*n#^>K£9S/N*fa±3ttSC<!: 

[0 044] ±Ea>ho-5 8 SfrStttfjSftSftft 
jflBWMf#l«-^-f >#-1f 4 8*/H/r*i*4 7 
fcffi*3*V *~*4 7©i^EKrttl^B®4 7a£ 
raB#£m£*^B&4 7 b ***3fta. 

[004 5 ]-*, S2©MttS7'0^4«^ 

4W£»**+*8 6^i*6ft , a>*. c©#A8P8 

8©rt»KMSffl^n-^3 tlstiiK:*:? 7 -f/18 9 ' 50 
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[0048 ] HI 0 iffla**t*8 8tt5te 
ffigf^8 7, XYjtaE(** + » 55-8 8, H* 
1/>X8 9*»6&4. *7r^<69' ©ffrhHSHM 
X©*gffi 6 9b te*f ft bt 5.5 - 9 0 ft 5HB9$tt 8 7 

.©ftlBCHS31Vtt»*. *7t^<6 9' © 

^6 9b*6B»*3ftfcB:C©5 5-9 0, m&XY 
j£* 5 '7-88 rS« LT»* U>X 8 9 *»6»*3 ft 

r«te»W«:HJ»U, m£A 1 0' rft*T*. 
[004 7] WMHfccUtt 3 ftfc*r, ftd 1 1 0 '. 

T^3ttfc*©»#»©ffl»*«'C*7T-f^B 9' 
©J8ffiB9bfcAlfi*4. o*0, *7r^6 9' © 
MH8 9 b 110' ©5lfflttRtf& 

6fti>p ftarsi, aax*t^8 8tt«ftisw»© 

* (*UB^«(UiaRfffc»E3tifc*) *2*7EWk:* 
2-T*o XYjfe*5 5-8 8*XY#fl(Cj6£r*C£ 

KJ:^ a«»©2;JSEB«»«*«»6n&ciK:tt 

& 0 ftfc, ^U>X8 9ttM*"l*^fc»»«UMB«i 
*WU fl8M3ftS**«USl.l 0' tSHKc/h3fc*- 

(*£) Ktto"; c©$£i 10' *6rns 

<tt^X (Ml) H£dkfc** <tfc*. Sfc. *7 7 >f 
^6 9' ©JSH6.9 b©*-fXt>RiaiK:/jN3(r» (*7r • 
-M6 9' ©$ffi©lMX*^M£^&lMX<J:q;rt;£ 
Hig^fclte, «ffi6-9bfc OjfBtTai^X©) f> 
*-jU4Htffcii*fi*»W/tO. tr>*-^i-J-4» 
#«#•©$» 6 9 b*jt*tt©&*4*£**Ste£LT 

[0 04 8] ft^r, {^fttctettaitusi 1 o' ■«:» 
©*£2:/n-:/4fc:J:9, **U>X8 9©**Lh© 

TJtt^9-8 8©M«MnTft. j£25 5-8 8». 
>?>A;l/ 5 5- 9 2 t < «#S9 3 £?tr S ^5 > F 9 

4«:J:-3r«jfi3tirc»S. 

[0049 ] 5/ >/W 5 5-^92 ©*ftttS/ 'J 3 >©^ 
U-h-C*^ 4 HI 1 CC^-T J: 5 «c 9 5 a % 95b, 9 
5 c, 9 5 dOTttfflSS^, 96 a, 96b, 96c, 

9 6 d&mssPT&So ccr, eibffliasK^sffifis 

»5 7-©Sfdfe^fti^o H*SW*M« , C«t«ip»9 
7tt, b>^gP9 8, 9 9 4ttd:UT5 7-gP^X* 

I*. Y*^tc@ttrs. 

[0 05 0 ]^©gf9 6a, 96b<b96c, 96d 
B, -eft-eft-*f (2*) ©X#|fiHBttEtt9 5a % 9 
5bi->* (2*) ©Y*|SHB«E»?5c, 9 5d?r 

/rtr, ftj^a5rt©*n*h--*f©«»^^^5 

8a, 58b<b59a, 5 9 b *3 6CC^UT 

[0 05 1 ] H2«:^-rJ:5«ca***9rt{cRtffcR 
OM1 0.0I2SIR 1 0 l«UTMMKB5A©m6 4 



tlZ. ROM100&US, Btt, M^Wt^T'n- 

?©m xYx4+t, zx*+t©«$> 

^©iHWBi^W)***^ - «*Ett S *vci> 
So 4fc. I^Mtt»ZX**:J-*&©-*t (2*) © 
®&10 2a, 1 02bBJWffl«B5rt©«K6 0a, 

6 o btrtt/c F9-f ><6 i «c (^kssk:) h^jk: 

[0 0 5 2] l/ft>l/C. a>Ha-^65ttV^9 h7 
CCft»S4aS3*^*8, 9(cRW6hft:ROM8 2» 

i o ortot»a*«80U'c F5-f'<e, ifctfi/t, 
snfc&x, y. zx*>*©rafc*cr«4OTP 

[0 0 5 3] U-1f*»7 9<D*«4ffl^*^77 6, 
*7 7-M7 5, 6 9' «r^Ur*Bffl6 9b*6-lHWL/ 

Ofc? t -f >1©48H6 9 b #e>#-;i/©««***i 
S) , ^7-9 0r»?n^ mffiSP9 6a, 9 
6 b © S 9 HMBr E» 3 l/>X89«ll/Ct* 

[0 0 5 4] m&i l o # troKW#Bc©JHW©;i'- 

*lfc3feft#B:a > F 0-9 6 5 m««##J&S3*i. 
X-^V >#-1f 4 6 *^ ur * - * 4 7 <c£&uaMfc 

47 b (H1#JS) #£tm£ft*» 5 
[0 055] 3 > F 0-9 6 5 (CBlHIfcKt) » 
* 1 0 3 fcllffKJlSJI^aWA***. X-f 9 * 1 
0 3 BftrNf©2ftfc i * B* «* 2 OjSlfW 1 2 

[0 0 5 6] m lK.nt&5&ft®M20>Wflt8tl 2fc 

-xcoiB^-rsuy-xx-f 9^1 0 5, tr-f^y 
> at cc/n- f a e-©tB5***r s ^f**^ y > * x -f y 

^1 06«SR»6h. H^Uft^«»*/l'LrCCU2 
OKttMftKSttSti*. H2.fcS*i\J:5tcCCU2 0 
B9>7F9-f'*3 4, *-£F9V^3 6, 3>hn 
-96 5, XwW>#-1f4B4*ft*ft«fiW r -:/ 
JU200, 20 1, 202. 2 0 3fcJ:0«SUfifcJKtt 

Street. 

[0057] 3>FO-965BF9>f><6 1, 

tf4 6. U-i?3fc®79, X4**1034* 
tl*n«ft*-^2 0 4. 205, 206, 207CC 
i^tttWUcSSHShro*. X-'W>#— tf4 6 
OSSl* -7*208*rtl/C*-*47 &cSM6ty£& 

[0 05 8] X-f**10 3B, rtanonftw 1 2 «: 

BB*T, ^©ON/OFF<f^£CCU2 0j!p6a>F 
P-9 6 5fc&i£l/tfe&ir>. 

[0059] ***©»»rBrtft«2©a«#iB:«:*r 



(6) ttM'2 0 0 0- 1 2 1 96 1 

10 

t z ftmmmm^%*&&T s fi-^aa&tT 5 c c u 2 

[■0,0 6 0 ] ;XK:*llte©®SB«>ffffl«:rttg^lftS«:tT 

J: 5 It ft tig 2©n***2a* Mffl£K 5 © 7 * 

10 9F6fc«$*S. 

[0 06 1 ] rtM2**t©#rtfc*PAL"CrttBil2 

fc«fc*«aE*r.S. c©»£BB4fc**J:5fc»«© 
m WfcR <*) . G (•) , B (W) ©SftKJ:* 
JiWKSIttt^TCCD 1 8*6£6«:#Jfrr*e«§ 
hteffl#«W«rCCU2 0«HEai-r5. W*. CCU2 
0B9>^3 3«MteWfc-r*J:5«:9>^F9-/^3 
4£»bT£o *I#4 7fcBrttM*B*4 7 

a##9--C«S*Stl5. 

[0062] Ji^tffc&* *C^BCCCJBD 

20 r^**^£S£^o-^*sjf?-rs. fcas, 

*l©*ft^Bl^^o-^3*^L«:it^«cB. * 
cW6j£36^o-*^3©3*^*8*y^9 F7-KHSKT 
£ 0 3>FO-98 5BROM6 2©WS4lGa , r&. 

[008 3 ]IPfc» H8fc7RT«fc5fc* , J'X'f'*:/S 1 

*5 9-*4':/*#«MStl6. **aE^O-^3B2 
5 9-^^^r^6©X, C©*^E^O-^3©»^ 
tt:BXf"»^S2©X*fi5 9-©K«IiHtt»* s -fey F 
Sti, 3 6«:x^9^S3©Y^5 9-©IBftHift» 
30 #-fe? FSft*. o>Fo-965BC©-fe* FShfc 

[0064] 3t^3E^0-^3 *rt»«12©^ + 
lOrtCcjfAPlOa^^JfA-rS- ^L/X, mmm 

m 7 a^m^* s e>^sp^*2^o-^3©5ygsp 

4 8^}fu^rSo ^ux> B«Wt)ii#;u**i o 

3CC<fcD *^S^O - ^3 (Dii&£m DiA^Jg^T^o 
a>Fn-985BF9-f^8 1 tcjtj t/CX* + *4 9 

«ut u r x y© 2 ;X7cB«*j z tc ^^tScm 0 ii* z> 

40 [ o o 6 5 ] c (om^ttm s «:5%r i 5 tcrnm 

6, a>F0-9B 5BHI«K0ii*X-f 9*1 
0 3*5ff3tl-54CCU2 0(C*fUT*^jE^O-^3 
©■»WOii*n*Ci«:a«KJ:Dii»'rS. 
[0066] CCU20B9>^F9-f^34«:»U-C 
9>^3 3)WB5?»* (05 (C) ©M58##lfc) 44 
4J:5*cW«rrS. "3*9 » H4(ctt«l/rR % G, B 
©JRW»JIHjWI< 4S J: 5 ^W32 ©EIKOC 

HMH/-C|«J«*Stt» («*«/H4©tt»ril*S 
tifcSBIffl{c4ote«^, *©WIH*6*©&7-f;b**J 

so m±^mtitcnmm^<D-mnmmiii^o 
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CCD 1 8©S^G££ffi*.tf 2HK»»Tfr9. 

[0 06 7 ] C©2@©5^ *tt£*&©IES©IHK: 

3ti4CifcJ:0 I/— Wt«7 9 ©3foW^^J8»fjfc 
$<*ft> *©JW#*#* s -f***8 lKJ:9t£ffi? 
a. t © U -VHMft&tiWb <* ft* ***7-4 9fc:J: 
0*asn*j63B8IH4H5 (E) "CBL&CJ^^OT 

[006 8 ] ±iBfrf -f***8 HC<fc0tfclti3ftfc<I 
#B3>hu-?6 5etA#3ft* H^t-rSffiffl* 5 * 
3ftT*~* 4 7fc#^Jfo£SH«4 7 b £ LTfltft 
&&4 7 a&HntcftftSft*. 

[006 9 ] ft*, c c u 2 o « jja«m©(Bai*«7 

[0 0 7 0 ] 3>hn-7 8 5»c©HJ!6(t#*5tfr 20 

±B^^^m<onmt:nmi. *t ecu ■ 

2 0 tt«a©(BS&«ttT SfWc»7fl*l * ^ > h a - 

?6 5«:a<rr&. 0^0, ccu2 ott*a©(Bi* 

3>Fn— 7 6 5ttC<03^7ft^5^r±IBS 

[Q07 1]*l/C % CCU2 OBCCD 1 8£fsS£ 

U «#HW£»r*SBl>ttlO o05(D) T?BC 30 
(DlBSHIHiL'C^Lri^S. *~*4 7teB 

[ 0 0 7 2 ] t ©<fc 5 K«£»©JB»"CBrtS«ai«: 

fc. *©rttR»H»4 7a«cfcl4r»^W«:«aELfc 
^StfcWff S»£fcBW*.«#jiS:7n - :/4 ©5fc 
^8 4«*©^KifiSWB1'* , C£K:j:0 % ^©S& 

81$$ KMC ft* L fc 2 #7uB&#f# <E> ft 4 - 
[0 07 3 ] CQtcti, S£*rBrttl««EK:J:0. M 40 

o/c*i, *IHI©#»fcJ:fttf, -eogpttcc^^a^o 

-^4©3feffl»8 4*^Eg-rhtf*<0«tt©ffltt«: ■ 
^«W^lfi^8SSL/c*^**ail«4 7 b#*~ 

* 4 7 fcSSteftS'©?. <fc 5 ffl**ofi«FlBrRHSF© 
[0 0 7 4] ftfc. 2Hc»tfTCStfr5*A» W* 
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fEa^ftA^CCl/Ttat*. fcS-BW-f 0 3# 
ffi3ft££> 3>hD-565£CCU20*a«L/ 
U - tf#iR 7 9 ©JSStf *»4Uh S ft , @ 4 iCwtMM 

[0 07 5] H5*6»*4J:9K:i*iWiH**fiafc 
»©Jli»!B36jfea^o - * 3 K <fc £JUIb£MM>MI* 
ff5 t *a9HIH«:B#JhU. 3&>orttmiB»*f#Sfc«>© 

miim K b*«wb»©»ii t ff 5 /c^©7^s^rtf 
»*aaTc£Bai». 

[0 07 6] X-f9*l 0 3*J¥SftS£i«lffJ 
K*iSWgjfetatlB« 4 7 b * 4 7 Kft^i ft 4 <fc 

£/t, aSrJ-^XBrta«IB*4 7a. 
4gtMbUE£SHft4 7 b<k9**< rfcjft»l/4fr3 < 
ttilvtfc, m&)fc£3£iMfc4 7 b #3^3ftfc 
t>VB. *^*Hffi— ff(cAWRlMk4 7 a#SS*3ft 

[0 0 7 7 ] -2k m 1 ©m*«27'n-y 3-C& 
<, »2©Wi^^S^n-^4©=i*^^9^V4r 
9 h7Kft»3ft4£, 3>hD-765ttROM10 

5 5 - * -/ rfltaMIMS ft 4 . 

[0 0 7 8 ] C tt^>/^ ^ 7 - ^ 

Cft*«M«£X*9:/S4©X:^5 

76 5BC©-fe9 H3ftfcRII6HSaS[fcJ:»3X*^^8 
5* IBM'S. LfrOT, ^S^n-^3©ig^<b|g 

«^ft^3^Siii«m$B £ A tUBilW* * 8 £ # Wfi $ 
ft, *^*4TK:3e^SiB«47b£rttBflH»4 7a£ 

[0079] rttW»2©7y-XX-f.?r*l 04; U l> 
-X^-f^l0 5, ^*^U>*X-f 9*1 0 6© 
l>rftfr#»Sftfc«£B, CCU2 0B*©7 If-X 

Wfc* u u — X»bfp % ■tff ? *^y>irSHB«!^*»7r 

*£-C3>ha-^65lCftl,T m*Jt*ffl«©m 
»*«±TS, l/c3&^t, C©«BHcX-f 9*103 
3»s»3ftr t> U-1f3feiR7 9B«*L«c^. 
I0080]^-/9*10 33&Sff 3ft, 
«3WK» Sft-C l»S»£B v iifs^i 0 C C U 2 0 B* 
ft^rl^brfeO, *crtB|IKC7U-X^-f 9*10 
4, UV-X^^9*10 5, Vft-fy^ZAAv* 

loeo^rwffShtt, ccu2ob*©7»; 

[0 08 1 ] W1SftjB2©3***2a*V*'9 h66C^ 
ttS hTl»tt^»^BC C U 2 0 B*©fMR* n > h o 
-96 5K:iiS"r2>o C©Ktcx-/9*l 0 3^ff3ft 
W»^CCBU-1»^7 9»*Jttl»*U **fea3fe£* 
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[0082] ±®&Msl3%jE£mmm 2 (Cfctf S U 

fit*. 

[o o 8 3 ] mm2>#&£Jtj£mmt> 
arcs*, ttc, ^mm^tmm^mm^ic^mm-c # io 

[0 084] *Ste(DJi5gl«WTO^^Wr€>o ii^ 

©ft*jL$&2 (Atltt^K) jWt*£4*K:, ^ESPfc 
4*<D nJSBtt*** *^M4*£^#£iBfi^M£t£W L/ <J: 

l oftfc#«UT^rac4K:«fc'K mnttzUft 

too85] um^^oxm^o^m^^^^ 20 

[0086 ] 4 7 iftfflrtfifflfW-C**. If- 

*~24 1 fc0l$K:S5VC*5fc»k ft«ttlifcft©4* 

[008 7 ] £j£,£#?£2 - -fomilticJ: 0 ft*l 

«H«ec*K»*aarc4*j*^. *fc> ftmetE© 

[0 08 8 ] &M£lt!£&7u - 7<D%7, * * 

m®.&<D a bbsa* s ft & . ft tsB*OE t gnusmstaE 

[0 08 9] ft*. *«uS36^Effl*4Ur©l/--!f* 
ffi&Ct©^tt©$g$©#£#? hr*lWI-*9 h7 -f 
«rrt«B#S»4 lKJ:a»*(0fc»<0JRl?8*fTor 40 

[0 0 9 0 ] COtg£, «jM3l6*aiB««:rta«3l6« 

B* mtflsH67^;Ujf3 2<D*©6*aia"rSfe7-f 
;l/*3 7RK**f<Dafi«CW6«:*9 FfS?^** 
ffil>&4£tr> (ffi©fe7-f;b*3 7G. 3 7BBStff© 

FTS#ft£*r?*4*S) o £©*& 

ffl#©S2 4 ft ^B«©BSi©fc»©fflJt^JHM 4 © 
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[o o 9 1 ] ttc, m^M^&m^ttbxm 

[0 09 2 ] tit, fflttX + t* 4 9l£l>Bit!l;M 1 + 

± 8 6.©iBttjaaa»*iitR"c* s «t 5 k Lrf#e> n** 

[0 093 ] (»2 ©HUKW&JK) 2 O 

%ffc©»B£H 1 2acna 1 3 *#J&LTBW"f S. 0 

12B* **M©»2©S«©J5JB<D^^*j£ff^ , ci 
~^>*^A©*W&7jsU HI 3«*M^**aE^O 

[ 0 0 9 4 ] 0 1 2 fcSVT J: 5 fc^tfc<DBB<D&M& 
3^1^P-^>XfA 1 rttfttMS 2 ©^ * ^ # 2 a 
©WffifcB'CGDJBOV** h 1 2 0#HW6ftTtr> 
& 6 COV 4r ? H 2 0 - F 1 2 1 (O 1 * 

©3*^*rl2 2*#BaaEK:Hje3h'*. 27-^:3- 

Fl 2 l©ffe£©:a*** 1 2 3B, (CCU2 0£ft 
jgLfc) CCU^gl 2 407^9 F 1 2 5 0C#fl#@£ 

[0 09 5 ] fttlB2©3*^*2aB (rttlBffl*B 
954 1 ^ftjgb/c) ftW&Wl 2 6©V4r^ h 1 2 7fc 

*BBa«cH3E3h*. *«^*^a^n-^3, 4© 
n^^^8, giSBIRMK: (3>hn-965»*rtB 
L/c) m**^2*W^l 2 8©V*» 

[0 09 6 ] 01 3tC^-rj:^tCCCUiiai 2 4ft© 
CCU2 0123HBKB1 2 6ft©^>^F^^^*3 4 V 
F*7^^3 6 4«»^-^2 0 0 a, 20 1a 
36KBJS12 9, 1 3-0 36K»£t*-^2 0 0 

b % 20 1 b**h*n/M^r#Baa«:«awcc«« 

3nr*J»3, CCU2 0ttBF5-f^34 f 3 6CC*lJfflI 

[0097] * te. CCU 2 0 »^j&bt<MfflKB 
1 2 8ft©^> 54«fil^r"-^2 0 2 a, 

3 1 , '«ft^-^Jl/2'0 2 b*/MyXB»W«:* 

RSftK;«aWK:««3 0 , .c C U 2 0 tta > h 

D— 76 5 4jiftOr§®tf$R©^ , 3W f 3^*r^o 
[0098]^ /c. CCU 2 0 B#ft£#*SWffllSai 
1 2 8ft©X-^-f >#-1f 4 6 4««^r-^2 0 3 
a, «*13 2, m^-^2 0 3 b^L-C^W 
K:«BafiEK:«»3nr*Jf3, CCU2 0BX-A-f> 

#-if 4 6 K^bxmmmmt^mmi. 

[0099] &$^3tl!&$m&& 1 2 8 ft©* - rC-f 
lf4 6B J E-**ai 3 3©^-^474^^ 
^2 0 8a, S^13 4, B«*--^iU2 0 8 b* 
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[0100] ft*, ftftl 29-^1 3 2, 1 3 4<Dfib 

©(trotHus* i (ommomB t z> . $ias© 

0-^3, 4, «^J^«»W«B 1 2 8 10 

[0 l 0 2 ] *fc. &&&ffi:&7a-7tc<t:Z$£t£ 
HZftKimts jfefeS:/*-:^ 4£MMHE1 2 
8 #§£g 1 3 3 «tf iHHfJ-htf J: < , 

[0103] *fc % CCUggl24. «i$S!!12 
6 , *~*StS 1 3 3 1 2 8jWSM*&©r, 

SIWftKa 12 8 ©*4I»AT tiKfi < , 20 

[0104] (SI 3 ©£»©$»> 3 © 

*&fe©7£!&£0 1 4SO'S 1 5 *#JHbr8i98-r4. M 

:/v*f-A©J1-B**U HI 5B**[£J^:7o-- 
^>^^A©^*B«*^-r. ft*. SI 2 ©*»©#» 

[0105] 014 £^T<£ 5 Mellifi©^©!';*^ 
A 1 \t % S^ttKBH 1 2 ©Ai^jKjtf jNfl^B 1 2 
8 ho^ltBl 5 2 iM^S 30 

[0 10 6] g/t, HI 5fc/frf <£ ACCUSE 1 2 
4©m^&,£,l 3 1 a, 1 3 2 afcBaSUr-^H 5 
0, 15 l©HB3W*h*rt»«Btt«:aaiStli. S 
ft^JH5 0, 15 1 ©fettB* *j»^**«3> 

hn-^Kgi 5 2Ktffc-*«Ei 3 3' ©&mm& 

*13 lb, 1 32bfc*fta&fc$K3ti£. 
[0 107] 3>ha— 7$ggl 5 2 ©««!&& 1 5 3 
aB*-*KB13 3' ©*»«j£l5 3bfc»l/t« 
*Ur-:/JU 1 5 4©-5ga^«^mmWCC«Ift@4(C 40 
&£S3ft£„ BJRKA 15 3a, 153b B*tHPh* 
^^;l/2 0 5a, 2 0 5 b^Cj:D^> 
5, X-^W>#--1f4 6tc«aWK:a&BStiS. m» 
jfeS 13 2b BBSl*"-:/^ 0 3 b CC<fc 9 > 
#-1f4 6«:«ttSn*. 

[0 10 8] ■i4fcfcS'rj:9K:3>ho-'5SgBl 

52©V^9 h 1 5 5SC;m#>3fet$ffl*««Sl 5 
B©V*9 h 1 5 7KB*|*3-F1 5 8©-#©:3* 
1 5-8 a*<fcC«&£©:3*** 1 5 8 b##fl&@& 

^S^Stl^o . 50 
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[0109] &myti££?y v p-^«« i 5 2©4 

«»*^5 7 6©JB»7 8lthEfi»3- F 1 5 8©n 
5 8a3WSt»3*l*i«>l3-Fl 5 8rtKiS: 
Vhtitcft7r<t'H 5 9«:*1t»«:JW*StiS. 
r-f^l 5 9B±E«ll3-F 1 5 8©3*** 1 5 8 
b#V*v blSlttCtmZtiZtftyyi'tl 6 OK 
36fW«:««Sti*. #?7-/'U8 0ttU-1f3W7 
9 K*¥tt«cS»3ti4. U-tf#»7 9 it&M&ftTk 

mytm&& 1 5 6 «crw 6n/c f? -f /< 1 6 1 tc* 0 

[0 110] 3>FD-765«F7^a'1 6 ltc«ft 
>r-:/;H 6 2, 1 6 3, WRfr-^H 6 4, & 
£1 65, *fiUr-:/;U B6K1J:9 F-5-M1 6 1 <h 
«K»CC#JBatt«C«|IStl'CfcO, 3>>P-7 6 5 
BF2-M1 6 lWt^, ft*, *§tfr-:^U 6 

[0111] ft*, H 1 5 rtt*->ua- F 1 2 1 ©a 
1 2 2#v** h 1 2-0K:SSBI-Stifctt«'C*L 

ti»s. *©ffittHi 3iH«©flteSt?**. **»© 
»«©ftffl i*» 2 ©*»©$« t «ara«©fc»«Bsr 

So 

[0112] *ntt©m«««T©«!i**fl'-rs. 9 

1 , 2 ©*»©»« <t H«©»*©ffl W: , 

3, 4, *«US*aE3>hO— 5«B1 5 2, 
3e^3£ffl*»«« 1.56, JBKn — F 1 5 8 tfrrJtf tl 

[0 1 1 3 J tit. &M&m&7*-7fc*Z®&tc 

tt«¥tt5BS«, rta«2. ccu8si24, wrn^ 

[0 114] CCUggl 24, Ttas^si 2 
6, *i*»ai3 3' i3>FP-7S1152, * 
?S8gl 5 BJWJW*tt©"C, S6*©rttH««attCftlAT 

«ua3b£aa> ha-^^Ml 5 2, ftttuSjbBMX 

tS^gl 5 6SC«Stt3- F 1 5 8©#£I8A*f ft«& 

[0 115] (»4 ©»»©»») *«:*«?8©»4© 

%tt©0tt«H 1 6 0M,«^o*-^^ * 1 
£#J$bTtftSJj*f£o ft*j, »K 2, 3 ©*»©#» 

[0116] *||*fc©»»»«l 2 ©!!»©»» iB^-- 
>U >#-1f 4 6^ft^^*lSi 1 2 8 ftTft 
<, CCU»B12 4rtCC*&^ , ca«i:S. a>hq- 
v 6 5 B X - A A > # -If 4 6 CC*t U - ^ 2 

05a, fMSdl 5 3a, ttl^H7 0*^l 

rft*M5«c»»aaEK:SB«stiri>*. ccu2 0B« 

«4r-^;l/2 0 3 tc<t 0 X-^-f >#-1f 4 6 (C8^$ 
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[0117] 2B8ft©«»©ftflit«l2©3H6©»J!Bi 
[0118] (^5<D*»CDJgSS) £tC*9H!0*5ti> 

[0119] #S8»©»»tt, » 1 ©llfl©»!B©*M8l 
£K5 4B. HT©jS"C»4S. IP*. AttMUflfia 10 

L8O4ft^3fe^3E$0fflI«ai 2 8£*-X4>#- 
tfgg 1 9 0 4*- 1 3 3 sWJMJre* 6jft"C»fc 

So 

[0 12 0] x-x.f>#-if£Bi 9 0ttXw^> 

*2®*»©»«4Bi«r*s©r, 

SS4Kt*0«"t**. 

[0121] <&6®3etlH»&flt) *CC*«W©*6CD 
SatOJB«*H 1 8 (DSM«S^O-^^XfA 1 20 

[0122] *HJ(l©»JSB^ 1 ©*ft©^S8Kfcl> 
9 V 7CC*fflftSS^m«#>3^^^n^-^*#2 3 0 £ 

^uriwar^^ 2 3 8 w,*waakTit-f* 2 3 9 £ 

7**«ufl*)«^n-^^2 3 OO^Tcffla*** 
2 3 l*«»KaftK:HSStia4. 3fe? 7-4X7 
»^[*^^O-^**2 3 0©*7t^^2 3 2K36 30 

[0 123] «fil^r-^;b5 8 a (5 8b) , 59a 
(59b) % 60a (60b) , 6 4B*«u£#*S:7 
0^^$^2 3 0©m^y-^;t'2 3 3 a (2 3 3 
b) , 234a (234b), 235a (235b), 

2 3 8(csa»sn*. 

[0 124] C©J:5fc36^r 4X2 32, «flW-* 
;U2 33a (2 33b), 234a (234b), 23 
5 a (2 3 5 b) , 2 3 6 B^n-7#{*2 3 0 (Crt® 

stress. 40 

[0 125] ^P-^*{*2 3 0<Wfc«fflJ:a***2 3 
7 KB, Mtl7^*2 3 8 4iatir^*2 3 9©3 
***2 4 0, 24 l3Wa«««:3|Witt(CH5iSh 

^o-^*ft2 3 0O5fe««l3*^*2 3 7 4«a 
7^*2 3 8©a*>*2 4 0#att3tlS4, #7 
7 4><2 3 2 t «SWr-:Ob2 3 3a (2 3 3 b) , 2 
34a (234b), 235a (235b), 236 
B, 36774X80, SSWr-:/;U5 5a (55b) , 
56a (56b), 57a (57b), 63 4*tl**l 
#m VSWCCfflKStiS. 50 
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[0 12 6] ^O-7 , *#2 3 0(DifejaWj3*^*2 3 
lkfflSL7#7*23 9<D3*ZZ24 3 ft S 

4, 3I&7 7 4X2 3 2, ttt4r-^23 3a (2 3 3 
b), 234a (234b), 2 3 5 a (2 3 5 b) , 
23 6B, *774X80'\ :/;l>95a (9 

5b) , 55c(95d) , 102a (102b) , 1 

[0127] ^teHWfcOJBJBOffffliKM-rS. tt 

fc, »i©iw^«4H^fe©©jra»*«'rs. 

3 0<D5fe«SWn*^*2 3 7^a©7^^ (HH7 
tf^*2 3 8X«aa7y7 r *2 3 9) K 

[0128] 4^©imaaTtiM(Mtt'* a rft. » 1 

?B*«D:7n-;/#f*2 3 0©5fe«SW«:ffl!ia7y^* 2 

3 8, iS»7*^*2 3 9*S»««»r«l(uS*j6 

p <*#) tftWrtftOTSRaKWtr 

[0129] <*7 ©JUfiO^fiS) *fc*»W©#7 © 
^©JBJB*H1 9ftl»UH2 2*#JKLr8i98r&, 

0 1 9 B*»JH<DSI 7 ©setecDjgsio^i^at^s^a 

T'a-T'ojaaaRoflifi*^^, H2 iBB2-oew6¥ 

zi~y h<Dftl&*7jkL, H2 2BB2 1©5?>X>U* v 

[ o i 3 o ] a i 9 K^*r <k 5 K^i»we«cBrtti 

«2©H(t»»JR-?-«:tt. CCD 1 8 ©»fcffi©f«ce 

fmrnuv-y l 8 a*«*fcfc©#SU8S*n: 

1*4. COffl*»«SRW^to«, rttW»ffl3teW»4 1 ■ 
«a^%ffllH-**4^*«flB3h-Ct>S. 

H2 0rt««ra*«8P4 ncfc^r, * 3 5 rmss 

StiS@R7^;l'*3 2*W0ftC^ 5>:/3 3<Dfi 
ft*BU>*3 1 "JCj:0«j6ShT^4 F#4 F3 OK 
JSS3ft£o C07>^33tt9>^F94X252K: 
A9IBtt3ti» ^>^F94X2 5 2B««*--^Jl/2 

o o*^ut:*^^3> Fa-ji/jL^^ fsp4UT<e>c 

CU2 5 SUOdOSRWMStift: 
[0131] CCU2 5 3*6CDrta«H«4*«** 
hn-7gp4LTCDn> >n—5 2 5 4*>60 

£&£3^^*B* 49^+255 CCiQWOSf*. 6 
ft*-*4 7fc»Ktofc»SSft*. *49*+255 
B«R*--^2 58*rtl/C*49*257 tc^ffj 
fCffiftSftS. *4»*2 5 7IC«»r»X4**t2 5 5 
B«J«)«*.6ftS. £%6*a»lStirc>S*B» X4 
*> + 255*6CCU2 53 % a>Fn--5254«c 
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[0132] wwtfcx?*-?*' ©*jb«4 sbb 

JB9S4 8B. #f*3 2 1 % ft^x? h3 2 2&OT* 
<DZtt^tCPI«ittZtt7^^x-*3 2 3*>6& 
0, #{*3 2 1BaWft«»3 2 4**l/TC>4. 
[0 13 3] ZH72**x-*3 2 3B* 
S©ES7£**x-£fc£oT#J&3ti, fBE&EDiJO 
TiCiWo X%&3*~ v V 3 2 2 i^EPt^-f 

3 2 3<D-3S B*#3 2 1 fl&iS 

S 0 C CD Z f AT * * * 3 2 3 * 6<DE«tt«fil^ 
^H0 2a, i0 2b*»^tH19-fcS*LfcWtSl 
S»5©F?^6 l's<tS*fc3*iTC>4. 

[0134] CCt, #ft 3 2 1 B. » 

h3 22^W"TS*^^V^C^oT*jO, C©>< 
>f^*Wffll^6^3 <M^3 2 1 a i«*.flB*6-i*3 <' 
&S3 2 1 b4^-f^«:»iH£34ir*>0, 
-»93&iS»3 2 4 4>$ft3 2 1 ©rtS#*ffi#fti*4 

[013-51021 KSVT jfc^r. 9 F 3 2 2 
B, Z»T^**x--*3 2 3©IWK:««Sh*:S/U 
3>»E3 3 1t, CCD^U3>*«3 3 
^U<-h3 3 2i, C(D^l/-h3 32JCft»StifcX 
-i-f3 3 3i, X^~tf3 3 3Kg*f3ftfc±l£3 3 
4£(CJ:-9?4ME3tvC<r>4. c©x^-tf3 3 3fc: 
B. mtf^7 8 0nm(DU-1f*^^rS/J^O 
^zSftU-tf 3 3 5jW£3gH5£3*iTl>4. 

[0 136]**:, $✓ 'J 3 3 3 li^U-h33 

2te<fcoT. ^;i/^7-*c*W+t>^-3 3 

BMIW3frCV»4. *fc. X^-*3 3 3tt£^-« 
3 3 7**U ±$3 3 4KBtllfr&^l'>X3 3 8# 

Rtt6trci>4. 

[0 137] CCt, !T3 3 5*6lMfSft 

4##* *taKX^-"!f-3 3 305?-»3 3 7t?SW 
U *«c^* + >^7-338'CSW0fca«:, ±t£3 
3 4 ©Htrft?- U > * 3 3 8 £3£$T * C t CCi; o Tfc 
^3 3 9*ISAJ:5«c^tiSJ:5fttaiaM«^ 

[o 1 3 8 3 */c 2Hw*^if 3 3 bommwica 

RttMvti$!K ^3 3 9*>6©H»)*0-BP*s^I/ 

COJ5D*3W»*tia^U- F 3 3 2H±«CB**B*1 
-T47* F#-f*-F3 4 l#RW&4Ttlr>4. 
[0 13 9] *fc, ^+t>^7-3 3 6, ¥^#U- 
tf3 3 5Ktf7* F*-f*-F3 4 IB, :/L— F3 3 
2±©BiRLtt^#-->t^l/ , C5>F»3 4 2 i - 
fc«&W«:JH»3h, C©9>F«3 4 2, 
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-:/;l>95a. 95b, 95c, 95d, 400 a, 4 
00b (¥«#U~1fffl) . 40 1a, 40 1b (7* 
HT-f*- FJB) **»fc3ft4. 
[0 140] 5/ya>*R3 3 1KB, <tt*3S2tf 
*fiSShTC>4. X* + >55-3 3 6BB2 2fcSVf 
«"ttliar*4. SI 1 iHHI«fcttHHW*tf 
L»W*mS'f. &*>\ X**>5?-336BB1 ICC 
jR1"y>/W5 5-9 2iB*MtfitC*4. 
[0 14 1] H'19Km-rJ:5«:*?i(*U-1f3 3 5© 
0 0 a, 4 0 0 b B, WfiSiS*5fflfJO« 
^-^;K0 2a, 4 0 2 b fefrLT F5 -f'U 0 3 
fc»Ka4«:««l«fc«a*Sh*. F7^U0 3«3 
> F O— 5 2 5.4ftC««^-^4 o 4«ct:«SlWK:« 
iH3ft4o b#t/t, 3>FO-"925-4«U-1f3 3 
BOjitfT* F9-M4 0 3 */rL"C$08p-rSo 
[0 1 423 7* F#-f*-F3 4 lOS^-^JH 
Ola, 4 0 1 bB, *P*WS «©««*- :*>4 0 
5a, 40Bb*^LFrr^4.0 6(C3iRSftK«ll 
W«cSS»Stl*. 7>^406B3>hP-^2 54Ct 
«Sl^-^;b4 0 7(CT«SlWfcffittSti, Vt'YIfA 
♦-F3-4 lT^ffi3tl7cfs^ ; &WiO'Cr3>ha--7 
2 5 4fcffl*T4o l^LT, a^Fia— 9.2 5 4B7 
*Fy-f*-F341 r^fflL//cft^J^3tm^*ia 
U *4 » * t 2 6 B *rt UT*- * 4 7 

[0143] #M^©»«©ftW*ttW*4. * 1 

9*2a#V*9 F6fcjg$3ft, %f^fxx^Z' 
©3*^-*83&JV^9 F7fc»i*3hlftSt#ra>&'3ti 
£. ftffittt^BWcBX-/ ^t255 £Wi£x, fttt 
RB***-*4 7K:«nVf4. 
[0 144] *«^*jfe*^D-^3CCJ:S**e«:B 
X-f ? * 2 5 7 iSkflFUr 9ft25 5 

m-^^ia^^^^^ 4 7 

[0 14 5] X-f^5 1 i'2 5 5^rtW^ii*?:5MfROT 
^S*B^B, n>Ha— 7254BF^-/^40 3*W 

•uru-if 3 3 boaa*m±ir itm, ecu 2 

5 3tC*fUT, l/--1f33 5til«ri/fciC»9fll#*a 
&?Z>o CCU2 5 3BC©^4St^ti8*%ratet 

[0 146] X ^ 9 ^ + 2 5 5 3^ftj(l^j6jfe»«*ji 
RLW&ateB; CCU2 5 3BF5-f^2B2** 
ffll Ur *iH^ > ^ 3 3 ©iSJJS:»±1" Siife^cravh 
D^^2 5 4CC^bT, *jB9>^3 3*fflj*Tl/fci^ 
5(t#*atfflT4. a>FO-5 2 5 4BC©(t#t* 

[0147] «w©»»j*etTc«s*fcwr 4. s 1 

i ur©u-1f 3 3 5*J:OR0***Hrt" 4*ffl»* J 
^^$^n^*/3' rtfcrt«3h4CiKJ:0, 
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So 

[0 148] £&, *7r-f^-C©»»*tt< , rc4# 

rft. M*Kf»©tt¥tffii> (S/N£fa±r#£) . 

[0149] (H8 (D9m<D&B) *«C*»JI©J»8 © 
%tt.©JftB&BI 2 3©m^:*$^a-^>^rA 1 
fcSJHOTBWrTS. «c*J* »7©*tt©»ffl&Htttc 
fc0HH-»#*tfU *©««*****. 

0'0tt*©$BB8&5 0 6>*ifc»»U 
>X5 0 2 fc*ffib*C-ig (3fett) #KgSttfc#7 7 
FJU5 0 3©ffeffi «3^^^504$ 

7Cc#Ra«EK:HSS*i*. 

[0 15 1] 3***5 0 4fc{*, AMU^tSffiXfl 
gi54 99©7>7*5 0 5©##U>X50 6, ^W; 
5-507, «*©^^bT>*-->U5 0 8 a*«tf6 
hfc-*«5f^^508, £5£U>X5 0 9£/tt,T 
ASfT*. C©^#^f s -f Xft5 08«*-*5 1 OK: 20 
«k9BIE<S*i* c©*-*5 1 0ttFS-f>*5 1 IfcJ: 

[0 15 2] ±ffi:a*ft * 5 0 4*6*7 y F 

*^orl**»«K»6lj!lW3ti. *©R*S*tt«Kr 

*#W*>6<0Slt*»*7 7.^W K;U5 0 3 £A« 

3fc£ft, C<D7 r -r^^S^^L//c^ji*b , >^--;V5 
0 8a*«»Ufc#©** o*DI8fctiflIKrt>e>©R!) 

[0 15 3] ;W3 7-5 0 7(c<tf3SI*3n/c*tt 
*S&U>X5 1 24rt-L-CCCD5 I3fc>JHU *m 

ti^n^, ±iB^#f -f^^5 0 8*«@cshac 

<btc<fc ^ . #fluj[fc:>*-*5 0 8a4)ttB#2%7ctil 
KSWtU ChfcjSD-C«36l/>X5 0 9KJ:0*^7 
-f;>VO F^5 0 3©»BCCAWS*i5*fc2/X7cWK 

^{tT*. H2 3-cttSe»i^«r«^tr>*-^5 

0 8 a#»«L^^K*»S363W6*Sn**F*^ 
l/Cli*. *7r-f^>F^5 0 3©5S3«ffi 

*p6*TOU>X5 0 2 CCcfc 0jg»3ft*&&ffiHK#3fc 
7 7 >f^> F;V5 0 3©«ffifc»j£UT2^tt{C^ 

[0 154] CCD 5 1 3r^e>nfcS*^36^Sii« 

fcitJC-f «fi#tt^UT>^5 1 4T*B3hte«. ft 
*tO£jatSE3> ha-^gBil/T©^:^*-^ 1 5 
'fcArtSti*. C(Dn>hP-^5 1 5«ftSPCCCU 
5 1 7**WT*9. CCU5 1 7*6CCD5 1 3*C 
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rS(t#*6*-*4 7CC^TSfc»©«lSttaB« 

4X4?* T 2 5 5*rtLt:*~*47fc^fa. 3 
> hd- 7 5 1 5ttF9-f><5 1 6£»LT±f25> 

^5 0B©jflar«iw*. 

[0 15 5] ttto, 4>&< <fct>CCU2 5 3££fr|*3ta 

fc, *-*4 7'fcJ5iMtWK:Rtfrfc.A^. 
©^»rttH^L&c»x4 9* 3>hP-7 

5 1 B*W*CCU2 5 3«:*ftjiB^H«©K0^ 
#©?§^*tT 5 C t ffiV9 h <fc *> l/Tt> 4 . 

[0156] ;x«:*iais©»j8©ffffl*siwra. * 1 

(^Hko»»riBIHLfcotH«Krt^2 «cJ: OiW 
'•WfltefrS. -*b"C. C©rt««lft»cJ:9, Witt 

3***5 o 4*waiS8i5©v^-9 h7ccsa*-r*. 

[0 157] «S»CC*7r-f^a-^5 0 

.±9* CCU2 5 3tt7>:/F^><252*rtl/C5 
>^3 3*H^»*S.#&. W*tf, 2?l/-A*8HI* 
mmt bX 1 7 U--A«BB5>^3 3.«£JTU &© 

7*5 05 *gj3bx&i&*^msmm&fr$hftz 

[0 15 8] C<Dm£* C C U 2 5 3 ttft&ttllflMt# 
fc2 7U-AJHnCCtofc"0Hi;fi#*«5iiO , CX^ * 

30 *+2 5 5ffJCcHtf7*f£ 0 

[0 15 9] gfc, X^7*2 5 7**ftUfcl><fc/X 

-f?*+255fcJ:0*-*47 K:ttl*tottHH*#*S* 

Sft*tt»C*4. *t/t, X-f ?*2 5 7*»fl?ra 

<h, X-f ?**2 5 5J&*$]0ffe*.e>*l> n>hcz-55 

l 5 fl»> 6 ©^^Tt^Siam^a^ 3 il % « 

[0160] ±fc^B«©ax»»m*«««T©<t^tc 

ft 4 o aHWojPMur «±a© £ 5 K «> f a X ft 5 

0 8*Hlirsc£«:J:-3T, *©**Uftt>*-JU5 

0 8a^3lo/c^^u>X5 0 9JC<tO, ^©tr> 
40 *-;l»5 0 8ai^*iaStt«K^«ERS*ite' 
367t^^'> F;U5 0 3 0Sta*2^7cWCCjfe36L/, 

^c<t 0 ) r -f /Vt> F^5 0 3©Jte«ffi*»6tlHft(* 

«Kiiit«na*fc^u>X5 0 2icj:fj» -e©^ 
[o i e 1 3 -eot, ae«anK*6©s«** j aj© 

^4fc£^r»*IUStr>*--^5 0 8a*ii0, 
7 5 9-5 0 7rg»S*l. tS^U>X5 1 2te£9C 
CD 5 1 3©»«1BK*»ft*j||Uftt>*--^5 08a 
50 ©fl«fc#j6LfcfiJliQe«3n«, 
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[0162] 2^cW^2fe:<t , 5C©CCD5 1 3(C1 

3>hP-5 5 1 5 (F»3<DCCU5 17) ttCCD 
5 1 3(C|gtt<l# ; &EUJrat/TgS#at/ > ^©^ffibfc 

4 ??*2 5 5£tTC*-24 7K:|il#U *-$iBIi 

[0163] #3st6©JI5!!Stt7'p--7"5 0 OftyCttft* 

2^7cWCC^-rS^2*Sfil ; &^iUft^O-C > #8 

til *. fc *> ©tis w v tcifi, msvyxmi ©*£&&§ 

tertffifil««rWK , cl^"C«r S*^C©rt«fll©»^(c 

©i§£fcfc®Et?aS. ±aSL/fcS*ft©»!89 20 

joist*. 

[oi65] i . «tfeTOt^«Mc#j&rs<i-if 

* 6 ©<s-*f *BflMI#fc:£lfe?' * * ^ v 3 > h a - )V a 
HSP (fcJT. CCUiBSta) 44>&< tfc^fSrt 

s«ias4--f*ft«:Kwfcc i%«Fat-rs«ji^3fc*aE 

[0 16 6] la. #SBltttet>t\ ±Ertti§MWWa5 
i*iS&jSBej£ffit«aW>-^»tt**ffl L fc. 
la a. #131 aKteM. SfflLfctSgEtt^f "C* 

lab. #131 aKte^r, ^mucwmt^-^A > 

#— JfC**. 40 
lac. #131 aK*Jt>T, &fflUfc$tBtt*-( + 

[0167] lb. #13 1 (C*5l>r. _kiBrt&&ttl$IS 

i c. tfiaitcte^T. ±mwmmxxf/£td,t*M 

Id. #IB 1 K*«,»T. rtWttlfflWBlfillMfctt^* 
Ida. #iBl dtcfcOT. (^URM9P9»JbCIHkfll 50 
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1 d b. #131 d(cfcl>-C, rtK^fflfflffiPB-haiiffefl 
[0168] 1 e . #13 1 tcte^-C, ^£J5£ffiWffl 

gPB±ffi*ii*.3i^aEH«m#*^-r a * *#-r 

lea. #121 eKM>t. ^M^fiCimm»JbE 

le b. #131 etc*Jl>r, &IU£3ti&Hm8BJ:E 
■»fi#4*jSt^366«l«fi#*JJB* - *<c«?» 

(Cg^f S X -f ? ? ♦ 4 WTA . 

i f. #faitc*ji>r> «m^3E^EiWHiiPSi!Km^3e 

lg. #ffiitctei»r. rt8U8©=>* 

[ 0 1 6 9 ] . 1 h . #13 1 KfcOr , &£u£3frfeS5P 

-^Brttaao^caa^A^ + >*Mcif Aware* 
s. 

1 i. .#EUc4»l»r. #*uS3fc«?n-r:TO*atjS 
3i^iSgiS*&ftH©f £n*K£*TT 
1 i a. #IB1 ifcfc^-C. ^M^3lgj£Xia«RflffiB 

[0170] 1 j . #IB 1 K*sl>T> *ji^3K*3£7'P 

Ik. tfElfc*»irC. m*3t*25-D-5:MJmf 

1 1. #fB 1 tcfcHT. m&3tie£.7v--J\tm%Z 

1b. #eiK*Jl»T. «m^3tet3E5 , ia-5'«*©3fe 

«8u«c3K*3tati'S ^ * + 1 

lma. #lBlm«:*sU-C > ±13** + :f£liirf 

[0171] In. #13 1 {cfcl^T, *M#J£*$'7'o 

In a. #13 1 n tcto^X. ?B-:/W«MflMIBtl 

lnb. #131 nKitDt, •7u-7ffiffl$m-%®& 

Inc. #iainK*Jt,»-C. T'O-^WSIilSiJft^lBti 
3#ttROM-C<&£. 

lnd. #IB1 nKiiUt, 5 , 0-7*ffiSWJ«#IBlS 

x*tt©* -r^iBti-rs. 

lne. #131 nfcfeivc. 7v-7g@fflim^ffl& 
f«B. tK^^S-T S ** t ^-©^tt^Jfi^^lBlg-r 
S. 

Inf. #131 nCc*Jl»T> 5p-:/8Sffl5Mi#iet& 
fttB, ftj^3£^a5P-5©*-f5€rl3tSt*. 
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[0 17 2] 1 o. fflBl K*sl»"C. #8k&%££ffl®. 

mz&m&mi&n - :r©=i * * * stt& v * 

1 oa. ftiEl oK*sl»T, ggu&fcSS^n-Xtt. 

1 o a a . ma 1 o a Kfclvt. ^guSJafeSXa-X 
©±13^ * £ * #±12 v V -j Y tcW& 3 ti i> t , 

mmma^u-zmmmmm^momi io 

WJU *©|*J§tafcO*+ + * F5-M©X*+*© 
lob. tttai oKfc'UT. &&j£}fo£3EXEi-X«. 

j&i- s * * + * £ x p - •7wmzmmi'&^®L 

1 o ba. tfiai o bK*Jl»r. #flUjt***Xn--X 

m.mm\t xa - fmmwm &&^&®mz 
msiu *©i*3S{cj6c;±ffirt»fiWiw**iK!P-ra. 

[0173] 1 p . tffai KfeOT. fttt&i&lffl&ili* 20 

1 qa. #E1 QK*si,>r. Si^tet^^Fo-^ 
SU £ C C U £ ©ft«£3i#IS£ *f S . 
[0174] 1 q a a . ttE 1 q a KW>t, **fU&36 

» ?© 0 N £ tdt 0 F F C C U Kfi^-T 30 
lqb. tflBl qK*}l>T, &M£Jcj£&=> \- V- 5 
CC Utt/tm©iS®©mf#©* ^ 5 > 

rarr&. 

[0 17 5] 1 qc. ttiai qtc*jl>t, CCUtt. PS 
£>£ii£ft*£. t^»*f»4fc«)©MM3fe ) &l64'ri 

.rtsu&fcssai©:*®? >x*jwxi£3fc£&s ^ km® 
l. •&fe©M^*©ia«:^fbtisa#JS^ («t. cc 

DiBSIE) ©Hiw©ifcj££ 2 gff *> . 

1 q c a . ffia 1 q c fcfctvr. &8U&5fcj£aE=i > h O 40 

— 5§?». ±8BC C D ©2 K©tI?t©?B£©*kflJ£S& 

*J£*2*jiSP©** WMWe HS-fjfeS L/. -e-©M 0 # 

[0 17 6] lqcaa. (113 1 q c aKteW, CC 
UttJJEa8J©IS&&*&7 Lfc £ l> 5SfT 1 ©*57M-^* 

hn-5SP«mi ©»7ft#*SttT±iB&i 
MCHM)MltllMt4. 5° 



#812 0 0 0- 1 2 1 96 1 
26 

. lqcab. ttiBl qca«Cfcl>T, CCU«±iBftf£ 
Vtmimbt SUK^2 ©*S7<t*t*£J&&)fotS3 

**7?*. 

lqaa. ttiEl q afcfcUT. CCUtt. rt8t^©7 
'J-XJM??. U'J-XX-f?*, trf^X'j^*;* 
?©0 N £ /cttO F F fi#*&&>&*jfeS3 > h n 

[0 17 7] 1 qab. ffiil q atefc^T. 

h n-^SBtt, &il£ifej£SiH«l©Btf#4K»& 

ps&;w ? ?© o n * fctt o f f ft#£ c c u k£ 
gu ccuB^i^^ffii^mffsnri^ia^ • 
•;-x>u?f\ i/U-xx^9f-« tf'f+xy^ii^ 

1 q d. mil qK*5^t, ±K«M^3fefe£ffi3lHS8B 
©%)£> 7'J-X!&<f. b'J-XSftff. e^X'J^* 

asiwpw^h $ nr t > s tfcS§-c* 5 c t ££fcrf s # 

lqae. (*IB 1 q atcte^r, CCUii, rt^©3 

^ ^ * #rtB»W9P®©y * » b n-ct,^«cCiB# 

-e©ttf8?:m*7fe^S3 > h o - ^ a«c »t o . *m 

j£tr*ji^3t^WSl5©ji»»**tt : Bii/*«WS* 
[0178] i r . tttai icfe^r, ±ta@i«<B-^«* 
is. tfffi l {c*$^r. ±faa#3R-T-life»Bt7 ^ 

It. Mta 1 (C*l>T\ JJBrtffi«3K«BP«B«^©M 

Bj3fe4±tartm^K^t s. 

i t a. wtai teefcor. ±iaccu«ffiiiM>x©TO 

3fe©Tr±fa»®SR^ T»#3 tifcfll*&» 6 *> 5 

[0 17 9] (1-1) : £&£3^2fW8P£S«C3fc 
SB. f t ^^i'**F , 3®U. X0-^rt©7T-f^{C«t»3 

1 - 1 a. {«B 1 Kfcur, ft^J^SXD-XB* 
©5feSSPK:3t%^S-r * * + + 1 4 S . 
1- 1 b. ffgBlKte^t. ^ftj£9K3tttH9St2. ± 
IBftJiA^^SXa - XK^i^J^affl©^?: fi^T 

i - 1 b a. #iei - 1 bfcto^t. **ma3iafe*^o 
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[0180] 1-lbb. ftiB 1 bKfct>T . 

l-lbba. -MIS 1-lbb {C*jl»T > ±12^7 7 

[0 1 8 1 •] 1 - 1 b ab. ftlBl - 1 b afcfcUT, 10 
2 b a b a . fffB2 b a b «Ctel>t\ &&<£:3fa£g7*n 

[0182] (1-2) : #8Rrt»:7n-:/ 

1-2. ttIB 1 fC*$l>T. ^ji^3fetS^o-^©5fe« 20 

1 - 2 a . tfgB 1 - 2 fcfeUT, ^JijsSJfetS^P-^ 

©:a**££#Jifcg£&7*--;> h&irt*. 

[0 183] 1 - 2 b. tfiBl -2{Cto(,>"C. &£0&* 
l-2c. Miai -2«Ctel<>T > £&L#J6;j££:7 , B--:7' 

i-2d. ttiei-2taa>T. Wi^3t3fe3C^n-y 

l-2e. ttiEl-2(Ctet,>T> ±IB^*i'^4|gttl1" ■ 
[0 184] 1 -2 f . ftffil -2CCfcl>t. 

1 - 2 f a . ttiBl - 2 f (Oj^T. T'a-^aSWi 
1 - 2 f b . tfiB 1 - 2 f (C fct,>T. V a - ^SSfllSlJ 40 

m-#iBte*8B¥g*M* y 

l - 2 f c . ttiBi -2 f ccfc^r. ^n-^gDBffi'J 

1 - 2 f d . ttiB 1 - 2 f fcfcl>T , 7n - :/i|I!lgffi3iJ 
1 - 2 f e. ttiBl -2 f (cfc^T. 7n-:/tt8£Wj(l 

1 - 2 f f . e 1 - 2 f tc*j(,>r, ^o-^aswj 

[0 1 85] 1 -2 f g. fffBl -2 ffctecvc. £i£ 50 
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^ttt zmm a x * + 1 k 7 >f * 1 1 fgKjji 

l-2g, ttKl-2fc*5l,>T, 

*r ♦ * f 7 a ^tm^m^mmmM 

[0186] (1-3) : fvT^rtjfr/P-:/ 

1-3. ttEiwet^ ^jSjM^a-^©5as 

■1-3 a. ^l-3tcfel>T\ ^»jS**3t^n-^ 

[0 18 7] 1 -3b. WKi -3£fci>T, 

i-3c. fffi-i-3Cc*5C»r, «j»MBt*S^a-^ 
Baa*-/****.. 

i-3d. f*El-3«:*jCir; ^fefefcfr/n-:/ 

l-3e. tfEl-3K::falrVC< J3B**-+ 

1 - 3 f . tfSE l - 3 fcfeivc % m^^S^n-^ 

[0 18 8] 1-3 fa. tfSl - 3 f K:fclr>T, ?U 

1 - 3 f b . wei - 3 f fcfc^r, ^o-y«H«j}j 

1 - 3 f c . tfi&i - 3 f fctei^-c, ^n-^HSflJSO 

1 - 3 f d . f«a 1 - 3 f cc*5i^r, • 

1-3 f e. tfiEl -3 f KfclvC, ^o-^8EBPRM 
1-3 ff. WIS 1 - 3 f ^P-^SS^JSO 
[0189] 1 -3 f g. ftiBl -3 f CCfcl>r, 

1.-3 f* a. W8B1-3 f fftCfc^T, *i«US3fefeSE 

t * * + ± ¥ v 4 x&m 6 7s * + t©IKttMftft£ 

i-3g. ftffii-3tctei>r, m^^ssdfflisp 

B, ^< 4fc5WluS3^3>ha--5»4±EX* 
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tcft#fci£t ft 7 > z. 

toi90] d-4) : \sm, ml asosm^ 

^fe^aT" n - :/© n * ? * v$> z> . 

1-4. ttiBl oKfc^T. iJBV-Jr? Hi, fit!. ffl'J 

ic&ffipjgtr&ft. 

[0191] (tfiB 1 B©«*) 

(ftBi«c#rft«£*0)fc£) #*4nc. 

(m*m> asfessK-csftf*?** io 

is 'J -X 

2. &fca©8g&*0iaTftM#*iiWSTft»§t$* 

TCCU) 4^ft<4fc#J-*rtWWWW»4. 
#SHBMt*»sH- ft m&WM t ft a 

-^t. 8Kiam^^7-a-^e©ttf8*«)i^ 
*i£ffl«©#(c^^ **«uiS*i6SE3 > Ha 20 

[0192] 2a. ttlB2 JCteHT. rtfMttlHlftl&g 
tt. JblBCCU4«Ml*8fflW-ftJi9l**JS^r&rt 

ta^^sp^^fft. 

2b. ^iE2(ctet»T. p\vmu®%fflx. ijaccu 
tmm*fmtzmw%z&&?zfi&&%M&*- 30 

2c. #sB2fCtel>T, rtSUgiWffli&gtt. giJftWKg 

w h ntcc c u *£t» c c urns. ft m 

fcft. 

2d. («J2«:*»i,»-c. #ftUH£££MM£gtt. 
M*JBE3 > h o - 5 »£ftft££jE&B%«ft£-r ft 

2e. fflE2K*H,»X. #ft£X££timSgli. 
[0193] 2 f . #fB2KteOT> £J£j£ifo£Sc*IJffi) 

sat*. mmmitc&&g.%imaybu-?g.8. 

g£W*$"ft. 

2 a a. #IB2 a(cfcl>t, ±IEF*98i^ttfiP3JB#7 7 

aaftrtaiMWHiwi^rfft. 

2g. ttSB2{C*rt>T. jjBB*fl»Rtf/*fci*#* 
£}^iI®M#£3l7jvrft*-2 4. JdBAtUHMfli 50 
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tc. 

2h. fflE2'K*»i,>T. fimm'mmt±.nwm% 
fft. 

[0 19 4] 2 ha. ffiB2 h Kfct>T, AftttMWB 

(tuBiic^-r'ft^-^v tf^wr ft. 

2hb. ttE2'hfc*l»T. rtttMMfflSBt^GBIIl 
jjVTftX-f ?^+£Wfft. 

2 i. tfE2fc*»lr>"C. £Sl6#;£«$l£gtt-LSB*& 

fctt±iB@i<it{t#£Simf ft 

*i**#fft. 

2 i a. MB 2 i fc*Jl»T. «fl0&fo£4*flai«gtt± 

fC^TSf ft^-^V^^-lf^Wf ft. 

2 i b. ttlB2 i WBlvc. m*3fr£g»gEgttJ- 
IBH^#im*J£j£MHS<I#*iJB*- * tCjitR 
WCC^-f ft X -f ? ?=■ 1 * ft . 
[0195] 2 j . tfiB2KfcU-C *3i.63£jfcS*IJ$l 

ggttm£JM®&©E«f S^te* ftK3te* ^ * 

**tft. 

2 k. ttB2 C3«MMflMHBa±GAMM«> 
3* V*? hfc^tTft. 

2 I. #tB2{c*j^r 1 *Ji^3lS^3EWa»B«*^ 
ft. 

2 m. ttB2 29ll^Jfc*7n-:/ttrt«gl 

©jffig*^A^ + >*^K#ApJ«&C*ft. 

2 n . ttiB 2 K*l»r . 7n - :/tt&*u& 

**ffiB«Bt»fflWB5%*«*#'«" ft . 
[0196] 2na. f=tiB2 n tcteOT. *^J£^S 

2o, ffE2«c*j^r, ftji^*«^ci-^ttaSjf 

2q. #fB20CteL^r, ftft^*j^^n-^tt«a* 

2 r a. ttf22 rlchl,^ ±IE^+ + :>-£|gttrf 
[0197] 2 s. ftiB2«c*j^r, £ftjS0fc£3t:/P 
2 s a. #IS2 sfcfctvt, ^n-^ffiH«JJ"Mt#iatS 
2sb. f^IB2 s frcM>T\ ^n-^«B2pJJ50fi#ElS 
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2 sc. ftE2 stcbOT. 
*e»ROM-C*S. 

2sd. #IS2 s (ctet,>r . 7n-:/«»MWflMeii 

2 s e. tfiB2 stcteot, 7o-:/flMWMlMeii 
*8 «. £&)&fe£3£ X a - 7-(c RW 1cX * + * ©Ktt 

2s f. tflB2 sKfc^r. ^o-yaSffiSiM-sffBlt 10 

#R«. ^O-^Ojr-f^tBltl-*. 
[0 19 8] 2 s g. ttfB2 stctet,>r, £*tu£*fc£ 

ftVtrv hiH-TZ. 

2 s ga. «fB2 s gtcfc^T. ^^Jfe^S^a-^ 

£OTJb, ^©flgtefSDitB* S** 
■5. 20 

2sgb. tfiB2 s gtcte^r. m^J^ST'a-^' 

*i6SH«sara:xia -- ^ffi®«j5im#iett^©rt§ 

[0 1 9 9 ] 2 t. f=fia2{Cfcl>-C > £ttMi£j£ffiHft 

c c u i wr * . 

2v. #B2{C*»l»T. ^SJ^i«ggB£&.6 30 
2ua. tfSB2ult*$<,>T> ^.-±i3t*a£3> 

sp<b c c ub, tai:©i®*©m^©f 4 s > y£tiz«: 

• MP**. 

[0 200) 2va. tffB2 vlCte^T, CCUtt. ± 

-rsrtts^«sg©«7 >^3j$B»»«4 as J: 5 K 

MRU «e©MH8*©HI«:tft)h*aMWI»- («T. 40 

C C D b BSIB) ©*»©IE&&'2 fifrfc 9 . 

2vaa. tffB2 vatcfcivt, 3 > h n 

-5Wtt. ±!BCCD©2K©*]^B8©ftflJ£ft& 
[0201] 2vaaa. tff32 v a a«Cfc(,>-C, CC 

u»jjE«tD©Kas*«i*7 Lfcito^i ©H7fl#* 
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*jeBW»©*»tRttr*. 

2vaaaa. ftiB2 v a a a<C*Jt>"C, CCUB±IB 
«l©(Sai*HW*ll«:»2©»Tflr^*3> hn- 
5fc»fU ftftjS*jiS3>ho-5aB»2©lt7 

ft^«»ri«i«uaaBaww)«ii*ii7r*. 

2w, .ftfB2«Cfct,>-C, CCUtt. rt8l$©:7 V-X* 
0N*fcB0F Fflt^t*«USyfc**a> h O— 7§P(c 

*©*Bfc«tiM-a. 

[0 202] 2x. (flB.2 K*5(,»"C, &&£J££S3> 

ho-5W». ^ua*jaawi©«f»*wte , rsHtt 
^-r?^©oN*fcBOFF«#tccu«:ejio. c 

C U aftMb££ftfflMt#Blfl S l,» * IB ? 'J - XX 
2wa. ffiB2w(C*Jt,>-C > ±ia^.^3t*Sffl«SP 

©fs#, uy-xttft. -Kf^ui/* 

2 k a. 1*882 k«C*5t>T, CCUB, rt&^©3*£ 

7 spb c ©«^^ji*3£«ffii«!©K»* §§tef a §ate 
3^si5©as^4i i F^L'«^3t*aaift*Ji^WK 

[0 20 3] (2-1) : £ftj&&£^»£»fcft 

at ^jf-tzzftmu. •?v-7Pw?t I've**) 

2- la. •Wffi2{ctet,>r > ^jMuSBteta^n-^tt* 

©iaa»K«iuiaw«©*fta*ff s + ^t#r 

2 - 1 b. 'f'tfB2tCtel,»T > m^*$*l»SSB. 
2 - 1 a a. ^32 - 1 aiCfc^T, m^*^S^O 

[0204] 2-lba. tffB2 - 1 bKte^T. &M 
2 - 1 b a a. #IB2 - 1 baKfeW, 
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2 - 1 b a a a. #122 - 1 b a aKfel>T, ±i2£ji 
2 - 1 b a b . #122 - 1 b atCfcl^T. £iu£ifc£S 

yn-y©j323*2*a*-fci2y*7 htcS&SilS 

KK fc ^ o - ^MI«Mfl#Et8*a©rt ** ¥01 10 

[020 5] (2-2) : XMMg&V-? 
2-2 a. #f22Kfct,>-t t m*Jfr£SE7"n~y'©5fc 

(CAWS*!*. 

2-2 b. ■WfB2K*s^r > m^^S^a-^n 20 

[0206) 2-2c. #122 (CfcOT, #gU&*t£ 
^ n - rf itfflfl 2 A Zf-C2b -2> . 
2 - 2 d . #122 ^H^jHE^n-TttflB 

2 - 2 e . #122 {CfcUT. m^^27"a- 7tt$ 
2-2aa. ^122 - 2 a JCte^T. ±IEX + f^«:|g 
•5. 30 

2-2 f. (sfE2K*i>-c. m^^aET-o-yii. 

[0 20 7] 2-2 fa. #iB2 -2 f fcte(,vt. 

- iwmimnimw&t -««*•; r * * . 

2-2 fb. #122-2 fCCfc^T. n - yaffil 

*ffitt*«tt*3WM * 'J "C* 

2 - 2 f c . #122 - 2 f K*Jl>T. ya-yffiSKWII 

flHHBtl R 0 M"C*> * . 

2-2 fd. #122-2 fKfc^T, 7*0 - 7S0fflaj)3lJ 

<t-9istt*8«u x*+^©*-f y*a«-r s. 40 

2-2fe. #122 - 2 f tCfc^T. - 7gffiffi3lJ 
fi*HBtt*8». * t + 1 ©$S&JI«$!£l2t£-r S. 

2 - 2 f f . #122 - 2 f ccfc^-c. ya-yaawj 

2 - 2 f g . #122 - 2 f Kl5l>t, &«0£}fc£SIWffll 

iffittgioSBfoee? n- 7©n * * * 4*IWS&& v 
tr y 

[0208] 2-2 fg a. #122 - 2 f gKfcHT. 
^SJ£jtSy"P-7'©J:l23** >#1EV*» He 
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2 - 2 a a . #122 - 2 a «Ctot,»T. «i^3fe*S*J© 
£■1*. «M^6^23>ht3-5aJi±ia^irt4 
KKir * * * + 1 F 7 4 £ ±i2^Mbfe£SyB368lSP 

[0 20 9] (2-3) : ?4 i->?$t\1&3v-7 
2 - 3 a. #s22«:fct>-C > ^*J6*S^"P-^©5fe 

2- 3 b. #i22«cfct>t\ &l.£jfe£S:/n--y'©3 

[0210] 2-3c. #122 K*$t>T. 
2- 3d. #gB2tCtet>r > »«ua3K*a^a-^t« 
2 - 3 e . #§22CCfcl,>T. MU!9fcSSE:7 a 
2- 3 a a. #122 - 3 a {Cfcl^T. ±I2^+ + ^?rig 

a. 

[0 2 1 1 ] 2 -3 f . #ffi2tcfct>r > £go&)fcj£Sc 
2-3 fa. #122-3 ffc*rt>T, ^n-T'aWl 
2-3fb. #122 - 3 f JCte^T. 7u--7mm$M 

<nmffi^fflt%m# * * u t? * * . 

2-3 fb. #122 - 3 f ttfcOT, T'n-^ffia^Jgll 
fll#f 2it^S« R 0 Mr* 

2-3 fd. #122-3 f(Ctei,»T, yn-^®ffifi|SII 

2-3 f f. #§22-3 f (Cfcl>t, yn-^S!ffi¥l|»!I 
<t#l2it#l8«« ^ * * *©l8S&$!£$ i &i2tg-f 
2-3 fg. #122 - 3 f fCtei^r. 7u--7W%mffl 

femzte^mt . ^"n - y© * y y*B2«-r 

[0 2 12] 2-3 f h. #122-3 fCCte^T. 
2-3fha. #f22-3fh . ftji*7lc*3£ 

yo-y©±i23*^i'3!)S±iBy'5rf FKS^sns 

2 - 3 a b . #122 - 3 a fc*»l»r . *1.*J^SS0© 
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3£gtt. 4>fc < £ *>#*U&fej£$=i > \- o - vUt _LI2 
1 * £IE8&T S * + * t K v A /< £±12? ■< f- * £ 

5«WW3iW * 7 > ^*r#r * . 

.[0213] ( 2 - 4 ) :-iS8L fl»I. IttlOftWWII 

3^27o-:/©:3***a^ffiT*S. 

2-4. #122 (Ctel^T, ftHjiil*it*lWW8»cRtf 

6tifc±iav^^ n*. Km. rota. «a©s*«us* 
(wia28ow*) #ie i u 

[ 0 2 1 4 3 3 m ■. #*&x>&ms£rt&flMiro 
jwmwss"./-* 

TCCU) «^>ft<4fc*r*rtW(lll»Wi. 

-^£. ±iaftii.^3^E^a-^*6©tS««:m* 
*SBli«©#«:^lfe«^i^**23> I- a— 7fiS 20 

h a— »ff £ C C U £ ©*«Eii*8*fiT J*t*J6 
[0215] 3 a. #123 iCfcOT. 4>4< £ 4>±32rt 

3b. #IB3«:*jl,>t:. ±3ffl&i£m6^*WBiffim 

3 c. #iB3«:*j^r. nmmw&mt, ccu£ts 

3 c a. #133 cKte^T, rt88H!SPgEtt, CCU 

3cb. #123 cfcte^T, rtflUIHNMtBK. 8iH*W 
{cSWP,nfcCCU^g£rtta^?iS^*>6«:2». 
[0216] 3d. 'tti23K:fcl>-C, £ftj&fe£SIWffll 

*t^r*^ubsaaaEffl*w»*.«T*. 40 

3 da. #g23dKtel>-C. ftMU&££SMrottKI*. 

n > h o - 7 SB £ Aflul^t fflMPfc 

3db. tfi23dtttel,vC, &M£%j&W^a!U.> 
3e. #&23fcfcl»T. £&5#^il«tt&«0£ft 

FF<i#*ccu{ce^-rs. 50 
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3f. tfE3«:fcl»T* *«^06jaE3>hO-9»4 
[02 17] 3ea, ftB3 e JCfe^T, CCUtt, H 

"T Sj^flbW*W6jB^ >7**IBIfc»# 4 St 4 J: 5 K 

CCD£B&fB) ©m^<5«£ 2 flrff ft 5 o 

3eaa. ftE3 e atCfcl>T, #&#jfe*3£:/a--:/ 

ME * * t +-C%£& 3 ft /c$&gP«J*p 6 <DM 9 

^f***rffcffii*ft£o 

3eaaa. tfiB3 e a a fcfcOT, 

^«#W«*IHHiU *LT±E**+**IHHlt/t* 

[0218] Seal), tffB3 e aKfc^T, CCUW: 
±E»«l©<5abW»7 0 tc 1 1,» 5 m 1 <D**7fI^**yfl 
a > h n - 5 ICM bX jiff L , *«ft^36^3lE a 
> h p-^»tt» i:©»7ft#*S^-c±E*lft^36^ 

3eaba, fffB3eabm^ CCUtt±E*» 
©^*BB*&1'*M«c*2©*J7fi#*3>hia--'5«: 
3ft *«#JtetSE3 > h p - ^8Bti» 2 (D^7m-^ 
4«Wr±E*«US3feaEBHftOWS«:*7r*. 

3dc. ^I33dtc*si>r, ccuft rttatto^y- 

^<D O N £ fctt-0 F F ft4*Attl&&£&=i > h a - ^ 

gpcc^L/re^b, ftjKua**3t3>hP-^»t3:7y 
-xttflp, i/y-xn^ e^*^y>*JWBBifw» 
7f * * r m^*Sffl^gpo^3fe^^±*r s. 

[ 0 2 1 9 ] 3 e b . f^tfB3e «:*5liT, *M*J£*S 
> ^(DON * /diOF F ft#*C C UK1{3£ 

uy-xstim tr^^yv^jg^siiff^ih-r 

3 e b a . WE 3 e b tefclvC, JJ3**IUS06ftaW* 

w&MD&nts y y )-*Wt, uy-x«if¥ % hf^^y 

3ec. WI33eK:4aC»r. CCUB, rttl^On^^ 
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*4 ? ?©0 N $ 7ttt 0 F F fB-f Klfc 
[022 0] <tfB3«©**> (WB3»K»f.*fi6 

[ o 2 2 1 ] 4» : &mmmmwtnwmm® 

4. lttk«©W^*JI^&<l%*W»1* 

ifc^-rsrtm^i. C ©rttft«*> £>©#Sf £ 

TCCV)&J>K<ti>^tZftmimv®£.Mk& 20 
-^i. ±iaftM.^^27'a-7'*>6©tt$R : &ft^ 

[022 2] 4a. ttiE4 fcte^T. 5>& < £ i±iBf*9 

7c. 

4b. <rtB4(c*jt>r. iiartttflUflffliasirtattSiffli 30 

4c. ttiB4{C*Jt>T, rtftgtftlB&St*. CCUitt 

a. 

4d. #IB4K*Jtr>T. AttMMB£B». CCUitl 

i»*K»-r 5 be* «6fi&r * rt»«*H»*-f* w 

(cRWte. 

4 c a. ftffi4K*sl»"C. abbmmsw*. »«*»«: 
HW6nfeCCUK«irttlUWIMISSW»'&ft*. 40 
[022 3] 4 e . ft IB4 KfcKt. #Bj&fejtfflWB 

4ea. ftE4K*il,>-C, #J»j&6£fflW»!SMtt, & 
4 f . tfE4fc*il»"C. ^USX^EMWKKB. JMft 
ABB***!**-*-*. 50 
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4g. #E4CC*sl,»r > ±Bl*9fcBttBiJBJB#7 t -f 

4h. f^E4tc*$t>r. ±iB*~*tcH^Sli*iii#!« 

[0224] 4 i. #134 tCfct,^ ±IB*-*{C^ 

3 ttaii&ti;* -'•< A if K J: 0 > ±fSig§!{i-5f & 

4j. WB4fc*i,>-C. ±B*r^tt8«*W«:RW6n 

4 ha. ttge4fc*Jlr>T\ ±IB*-( ? ^ + «*r^«:R 

4 i a. ttiB4(Uft>-C. JjaXwt^>#— tfB*- 
*tcRW6*l*. 

4 k. ttffi4K*$l,»T, 'rt^BBSMLtlBBBflMIR 

4 1. ttiS4K:*si,>t. rtiS»*(ISPSR«±8Biii^m# £ 

4 m. tffB4K:M>T > rt!SBBBBWJ:iBBB(i*l £ 
[0 22 5] 4n. IB4 KfcOT, &B£3£j££BB 
4o. ftB4K*lvC. *B£#BBHBB«JJBBB. 

«#4*yios*B*BB»#*±E*i*fcBBcc»5\ 
?■ 5x-/< a if ^w-r*. 

4 p. ttE4fc*Jl»-C. *HUUBttlNBltt±BMft 

[0 22 6] <tfE4W©«R) 
(fffB4S{cJfrS«£3fe©^) ^Ji^B^ffl©*- * 
©f&Krt fJMBBfcfli©*- $ ^SOj^lfll 0 ft ttft«& 6 

(#IB4Sf©@W) B«rtail«aEi*llljS*** (B 

[0227] 5 i¥ : a8RBB©*idW§*3t$^a 
WittKBJttaftKBUfcStiSJ/'J-X 
5 . AMj^AdaiiB 4 flWB tBBf 5 WR© 

^©tsiR%m***ffli««#K:^8!-r Jfttat 

iWJWKBBaftftv*- » YZtt 
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5 a. feH*s®ttg*££i&-r z>m*mm 

*i'J>t£ < i t> wt 5 ram t . c 6 ©ff-f 

(«TC C U ) < 4 6 iMDIlSi, £ 

[0 22 8] 5 a a. #135 a KM 4>fc<4fc± 

5 a b. #135 aKfci^T. jjBrtMNBNfl««rt9m 
«HMtHt&l/c. ^Mb£Q&CMm^Mb£Q&eXM 
»gg4 LTgiJttlKKRttfc. 
5 aba. #135 a btctetvt. PflmW®&S\Z> C 
CUiWR**ft»r4fc»OJH9!**«4'r4rt8m 20 

5 abb. #13 5 a btCfcOT. ftftfil$<lffll£5tt. C 

c u iHfg«*B«#i- &fc»©jiiBife4f8£ - **artflm 

[0229] 5abc. #135 a bfcfet^-C. Atl&iffl 
mitt. jg«tt^RW&*ifcCCU«4tBJSfl*R 

5 a b d . #13 5 a b CtfcOT . ftj||b££j£2MM$R 

it. ^m^^^>\-^~7^t^m.^^mm 30 

5 a b d a . #135 a b d tCfc^T* #*togBfej£2IWffll 

5 a b d b . #135 a b d KfcV>T. &fcjS3fejtfflW8P 
SMB. JgiJftWKRWfcm^^^Vha-^gg 

5ac. #135 afcfc^T. *^Jfe^36^0-^ttrt 
[023 0] 5b. #fB5tCfcl,>-C. ^guSJyfeSET'n 

5 b a. ttB5"bfc*rt»-C. #3u£%j^BftK&ttS 
Jg^#RB, Jfe*S8P{cR»6n*:v-*t?**. 

5 c. #i25«:*ji>-c, ^n^ntm.^-^m.m 

5d. #f35Kfcl>T. #jfo4aBe^n-:/ttWa* 
5 e. #f35Cc*$l,>T\ #tto£BI^:7n 

50 
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[023 1 ] 5 f . tfE5K*il,»-C. f&k&X&klV 
5 fa. #135 f{C*jl>T. ±IB**t:f-*SBttf*X 

+ + * F 9 <f wawB** a. 

5g. #ia5 5c*Jt,>T, ftid^BIStS^'B-^tt, 7"a 
[02 3 2 ] 5 ga. #135 gfcfc^T, ^D-t/gS 
5 gb. #IB5 gK*Jl»r, 7n-:/WHfl««fJHEtt 

5gc. #iB5 gtcteor, yn-TWWWMMBtt 
5 g d. #135 gCcfcHT. .?n-?aM«MflMlBtt 
f3t8"J"5. 

5ge. #835 gKfc^T. ^a-^WR^Jd-^SBtt' 

#r». + i-ommumzimtz. 

5 g f . #135 gtctoi^r, 7n-7tm«M(l-«Eli . 

cur*. 

[023 3] 5gg. #SB5gK*il>t:> #*fU&*£2 
5gga. #i35ggfc*Jl,>"C < ftjiMOfcjtaE^n-:/ 

©±133 * * *a*JJB V* » h K&WiZtlZ 4. 

+ * i> * * + t f 7 ^ccfc » €» x + 1- mm = 
imgaR&Mfli?*-. 

[0234] 5 a g : #135 a Ktel>t. #M*^2 
5aga. #i35agK*5t,vt\ Wi^3fe£2^n-^ 

U . * ©rt«KJ£ C±8Brt8mWiP»* »ww * . 
[0 23 5 ] (5-1) : «^**2S<J«ISSCC* 

5- la. #E5tC*>l>T. ftllUS3fet3lE^O-^W* 
5. 

5 - 1 b. #f35tC*Jl>T. ^UtDb£SMfWtt. ± 
5 - 1 a a. #135 - 1 atCfc^T, &j&&5fc£Sc:/n 
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[0 23 6 ] 5-1 c. ttE5fctel,vt, 

5 - 1 c a; tfE5- 1 ctcfc^r, *^^2^P 
~:/©±E:a***;WiJay*? Hfc8§»S*iS4, ± 

5-1 caa. #135-1 cafc*5l>T % ±Efc*7r 
<f^\ ±IEm**^S*^gP*5j:^, JbE#tfoS*i£ 

mm ?:? *&M£3tm®mmz%t 

[0 2 3 7] 5 - 1 d . tfE5 fcfcOT. 

5 - 1 d a . ft E5 - 1 d fcfe^T, ft^Jfcl^D 
-:/©±E3***#iJBV$ r * FfcJSt«S*i*4* ft 

^ o - ^mraoff #cit^sort 

fc3t*tt*&1-4Wi^3^«*jSSPi5:±EX*i'^ F5 

[0 2 3 8 ] (5-2) : »a/a-^ 

5-2. tfIE5fcfcl>t, ^»^3K*2^a-^©5feffi 

#«»4* *©**jfeafrsx*+^4*rtjab, c© 

5-2 a. ffE5-2(Ctet»r % 2kM&3tft&7 t n-7 

©n*^*4#Kafi&v^? F4«-f5. 

[0239] 5 -2 b. tfE5-2fc*Jlr>"C\ 

5-2 c. ttE5-2fcfclr>T. &M£3t7k : £y'u-7 

5-2 d. #E5-2tC*5^r, ^^J£jtS^n-^ 

5-2 e. WE5-2(C*Jl»r % JJBa+ir^ilHBri" 

[0 24 0] 5-2 f. ttE5-2CCM>T, &M&3t 
££y'u-7&, ^o-^«l«gllfi#Ett*St*1- 

So 

5 - 2 f a . #E5 - 2 f fcte^T* ^O-^MBflM 

fi^Ett^att^^yr**- 

5 - 2 f b . E5 - 2 f fcfcHT, ^n-^WB«80 
5-2 fc. AE5-2 f fcfc^T, ^n-^«H«S0 

fi#Ett*a»ROMr*«. 
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5-2 fd. #E5-2 f jc*5^r % 7'u--7mmm% 
ffi^Ete*a«* **+*©* 4 7*EBrrs. 

5-2 f f. ttE5-2 f fcfclr>T, ^n-^aa^J 
fi-f EtS^Stt , ^ * + 1 ©IBS!) J§&$£ Ettf & o 
5-2 fg. #E5-2fKteC»t:, ^P-^«a«JJII 
fi#Ett*Rtt, 7u-7<D#4 7*9tilttZ* 
[0 24 1 ] 5-2 fh. ttE5-2 ffcb^T, 

10 5 - 2 f h a . ftE 5 - 2 f h fcfcl>T , £gu£3!£j£S 
^n-^CD±Ea*^*3W±Ev^9 FK:«»Sti* 

a©rtS*«JMU ^©rt§Kl£DX**^£»!&T* 
5-2g. #E5-2tc*jt»r % *iSI*3ia£S^n-y 

[0242] (5-3) : ?2$ftf&,7v^7 
5-3. flE5lc*l>T, 

a»c^ft< 4*>2^Htt^©j£3t*fT 5**>* 
4; ^-tmZZftMO. C©X* + **>e>©R0:i6# 

5- 3 a. tfE5-3fCfct>T, **j*J6*3E^O-^ 

[0243] 5 - 3 b . tf!B5 - 3 fcfcOT, «Hy&# 

30 5- 3 c. ttE5-3*cteC>T, ^J&fofeS^n-:/ 

5-3 d. #E5-3CC*$C*r, *ji*Jfejfi3t^n-^ 

5-3 e. #E5-3tCte^r, ±E** *^£SEttT 
SX* + 1 F-5 -f ^*m***^JffllSI5«#T5, 
[0 244] 5 - 3 f . #E5 - 3 fcfc^T, &*t0&# 
j6S^o-^B, ^a-^WH«afli-9Ett*a*Wr 
■6. 

5-3 fa. ttE5-3 f Ccbivc, 7u-7mMWt 
40 {t^Ett^att-rf^yc**. 

5 -3 fb. #E5-3 f Octe^T, ^n-^S^JSO 

m^Ett^att^iwt^^yr**. 

5-3 fc. #E5-3f ^n-^SSI*0X!l 

fi#Ett*a»R0Mr*5. 

5 - 3 f d. #E5 - 3 f CCfcur, - ^Stffi$i]g« 

»#Ett*ai*. X+t^Oir-f^EliT*. 

5-3 ff. #E5-3f ^v-^mmmwi 
fi#Eta*att, x*+^©ffi*fla«*Ettrs. 

5-3 fg. #E5-3 f fcfc^T, ^P-^iWl 

so OTEtt^aB, ^a-^©*Y^4Ete-rs. 
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[0 245] 5-3 fh. #125-3 ftCfct,»T, &M 
£3fcfc£:7o-:/©3***igI»@£&V*-y F*W 

5-3fha. #125 - 3 f h (C*5l>t, 

a©rtg**fljs«u -e©rt§«:j£ca*+**iRifri** 

5 - 3 g . #iB5 - 3 Kfcl»T. &Ji/£bfct$8«fSJ8P io 
».. 4>fc< ifcm^3fe«S3> Fa-~5g|S£±i2** 

M^ns&f s 7 > ? * wr a . 

[0246] ( 5 - 4 ) : StS, flft. 14^©^^.^. 
5-4. #i25K*$l,>'t. ±8BV^9 Hi. itf.1. ill 

[0 2 47] <tfE5S©W») 20 
(ttf25S¥Ktt?*ffi*©:X£.) 1fflSa»©£*L63fc5i 

^j£^^o-y?rS!R-C#^*>-,fc. (#fB58f© 

[0248] 68: ftfaao^ + ^^WCT'a-:/** 
6. ^gp©H^^m-rS(i^ ; S:m{ft'5}t#ST- 

C©rttl«l*>6©S#4Ii«M-fCcaE»-f5*^7a> 30 
ha-Jl/a^v hg[J (WTCCU) *4>&< £t>#f S 

if ii + > * a KJ* at pjfiB t b tcpm.£Jt%&7 VL-rf 

[0249] 6 a. #156 KfcOT. ±EF»J&ttttliW 40 

j&ft&EiMtflKt **** 

6c. #IB6K::te(,>-c. rt!Jl$©3*£i!£:fJIiig£& 

6 e . # 12 6 K*»V»f . £&£JfrfiS7'a - 50 
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[0 2 5 0] 6 e a. #136 e (cfcCJT. 

■•»»flflBSw#a». btitc-7-- tr- 

ite. 

6f. #BBK*il,>T, ft«LS*3aE^O-^ttaaif 
-ft/fife*, 

6 er. #iB6tc*5(,>T, *«u«*Jfia^o-^»fll«* 

6i. flliefcfcHT; *«Utet*36^o-^B*<D5fe 
SSP«:m*M#©*©^2*tf 5 * * + * £Wf *. 
[0 2 5 1 ] 6 i a. #126 i «CfcUT, Jif2^* + ^ 

T-5. 

6j. #B8«c*»(,»"C. &Mmb%&1u-7te, ?a 

- -iwmimm Btt#8*«f *. 

6ja. #126 j Kfc^T. :7n-v/SS#iI8!Hl#SBtg ' 
6 j b. #126 j ^B-^«R««fi^tt. 
6 j c. #SB6 j &C*st,>T. ^D-^aaflJSWi-fiBtt 

6 j d. #126 j KfcOT. ^p-^ass^jsoii-fiatt 

6 j e. #126 j tCfc<,vt, ■?U-7W38ffljmmtiM. 
X* + ^©iM&JSMSt ; &iBti.-fS. 

6 j f . #126 j icfotvc. ^ a - :/88#dJ5!l[I-fHBtl 

[02 52] 6 j g. #12 6 'j tCfcl>T. ftii^Jfc^a 

6 j g a. #126 j gicte^t. ££oft)fcfi3E:7n-?' 

^$Sljffll8|5«^a - 7«MiJ<i#i2fi#&©!*)S* 
fiffiUL. ^■©rt$tcit;i;x+tt ; &iE8l)-r5x+i'^ F 
5 W -5 x + + ^-©IgKiS^t^Sip-r S o 

[02 53] 6 j g b. #126 j gKfctvt. 
im-fv - ^©±!2a ^. ^^J:I2V Tv\ n 

4S0^-r*. 

6k. #IB6{ctei,>T, rt8U£S(l»ggttCCU£tli? 

tf. 

6 . #82 6 (CteUT . $&&ZffiS3mmt. #M&9b 
[0254] (6-1) : m^3^SSlJ®^gK5K 
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6-i. #ia6*cteir>r. ftjKus*jft*^o-^«*© 

So 

6 - 1 a . #126 - 1 &Ctel>T> nM£3tjltSfflW® 
6 - 1 a a . #IB6 - 1 a«Cfcl>t t m£3fo£S:/P 
6-laaa. ttiEB-1 aafc*rt>T, 

tMMi^ii^ - * o 3 * * * 4 *n a 

[0255] 6-laaa a. #K6 - 1 aaatefet* 
r , £fUS#j£S:/ P - 7<D±ftx * * £ #±12 V *• * 

6 - 1 a a a a a. #E6 - 1 a a a aKtei^T, ±12 
&&VrA>\ U&M&^mMmsXV, JJB* 20 
* + tip 6 Alt Lfc#4ttffl-f S f* * 2 COfc^Mfc 

u ^cDrt§tcfc;D±ias^^2*as§i5, ±e** 

[0 256] (6-2) :*WrtB{^n-^ 
6-2. tfEBKlfcOT, m^3^S^P-^05fe^ 
»CC*4 < £ ^* t 30 

AW£ftSo 

6 -2 a. #E6-2CcfcC>T, &M£3t&7v-7 
[0257] 6 - 2 b . #E6 - 2 fcte^T 4 

^s^n-^ttaas-r^'c**. 6 -2c. #iae- 

So 6-2 d. #E6-2fcM>T, *«u£j(a£S:7P 
-:/Bft1S*-f:/r**. 6-2 e. #E6-2fcfcl> 

.[0258] 6 - 2 f . #E6 - 2 OCte^T, 

So 

6-2 f a. #E6-2 f OCfclvT, ^p^^S3g«S'J 
6-2 fb. #IB6-2 f fcfcUT, :/P-?8»WJM 

■m^BBtt^SB^NW*^* »;r$>So 

6-2 fc. tfSBB-2 f ^P-^fiBWW 
«#Elt*aB R O M"C* *. 50 
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6-2 fd. #126-2 ffcCte^r, 7P~?«$¥(J5!! 
6-2 fe. #126-2 ftCtoOT. *P-:7WW«J 

6-2 f f. #E6-2f CCfel>T, ^P-^KWOM 

fi#Ett^SB, 7v-'7<D*4 7ii!»jrZ. 
[025 9] 6-2 f g. #126-2 NtfcOT, £j£ 

*So 

6-2 fga. #126-2 fglCiW, ft£uS3fe*S 

fs 0 

6-2g. #E6-2&tfcUT, ^j^tSHaW 
B< WK^SaEa > h P - 7 §15 £±ex * + * £«f 

*a * * f ? << ^t±mM*yt7mmmuzm 

[0260] (6-3) : r-f f*^^rtS^P-^ 
6-3. #E6CCfcl,>T. m^7^S^P-^5t^ 

6-3 a. #IB6-3tcfc^r, *ftjS*j£dtt^n-^ 

[0 26 1 ] 6 - 3 b . #126 - 3CCtel»r. ftgO&Sfe 
jaE^P-^BStR*-Y^r*S. 
6-3 c. #i26-3CC*5lit, ^^3Kj£3lE^n-^ 

B«a 

6-3 d. #E6-3(C*jlr>T, m^c^^P^^ 
6-3 e. #iB6-3tCfcCiT, ±IB^+ + 
[0 26 2] 6-3 f. #K6-3Kfcl>T/£j&£# 

jat^p-^B, ^o-^BB«a«i^iBft#a*^rr 

So 

6-3 fa. #gB6-3 f tcte^r, w-^mmmM 
ft#Ett#aB^*yT**. 

6-3 fb. #126-3 fOCfel>-C 

•*Bit*aB*w»^ * i ; r * So 

6-3 fc. #iB6-3ficfei>r, -fu-^wmmM 

M#iB»*aBROMT*S B 

6-3 fd. #126-3 ffcfcOT, T'P-^igffl 

6-3 fe. #136-3 ffcfcl^ 7u-7nWfflft 
ffl#IBtt*aB, ^ * + ^©IKttH«tt*IEtet So 
6-3 f f. #126-3 ffcfctvc, ^n-^ttaWJJJ 
M#ffitS*aB, yp-^0^^7 , 4i2lgTSo 
[0263] 6-3 fg. #126-3 ftcte^r, «j» 



> 
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6 i - 3 f g a. #IB6 - 3 f f g tcfe^T. g&Sftjt 
St - a ^©±133****^7$-? htcJgiSSft* 
i . ftUUbfeSMMRt^a - *WW0ffl» Bit* 

f *>. 

10 2 6 4] 6-3 g. #i26-3fc:fc(,>T. 

££M08«. 4>fc < £ fc£*U&6£3£3 > h a 

£ ±K* * + 1 &mb? ■5X* + ^-F7-f ^ £ _Lf 37* ^ 10 

[02653 (6-4) : ffig. ffM. tlllO^ 
*fcfc7 a - 3 * V * tt&mvt) z . 
6-4. f^lB6«:*Jt>r. ±iBV^7htt. fits, ffil 

(ffia6gf©ttg) 

(tff26S*tt>ft-f *fi£*m S£*RJR©raS^) #K 
1S4HI;. (#B6«©B») flfilffiRIC. ■ 20 
[0266] 7» : #:3***£m3l3*i>*>!)5-tt, 

a©s^*sga. 

SB* £>©:£*£& U X * + 7-* 6©fctti3fc*: f 4 ft * 

K.&vtr zm 1 ytv r -r><*rt]*u ±i3x* T ^ii 
ttflw*£*r am 1 e&gi©iggi3#gaj? *££«>£ 
±e» 1 ©#? t -f ^©ttawKW-r s =< * *> * **rr 

±iB7 t -/f-i'*£±iax+tt*igei-r^x+i'^K7 30 
x*+tF5^*fM»u XM&fc&mmfmt 

3* * »^jKa&(cS$t3*-iS£±eg 1 ©£j£$© 

ffisp£±iami ©#7 r -r ^•©^sp^-en-enm^w. 
**WKsa«-4»2 ©eae»©-«s»£ £ *>(e?&2© 

©G?^i©fife^siJ«±iax* + ^^«:asiw{c« 

ft, ±1B« 2 (Djty 7 A '<©AS$W-klE&i$£# 
*$«SPR^^ ^ * jr (C^^MtcS^t 40 
^$©J®^g£*Wr*«^*jfeS7'n-7 , i/Xf 

A. 

[0267] 7 - 1 . t*fcSI$©iIii&*B«# 1T«iMM( 

(JHTCCU) ^&<£fcWrirt«^SII«BISP£. X 
©ftfcfe&ux* + T-^eo^ffi^T 1 .* * 

4e^-rs0isn«©sgsp*5Stn-r.5.££*>{c±ia» so 
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1 ©#7 7 ACJWlttWHW 5 3* * * £*tf S&ji 

jS*aE:/n-:/i. ±iam*7fe^S7t^gi5£±ia7 5 

-f 7-*2£_hiax* + 7-£18S!rf.5X*tT- F94'<« 

* F5^^*»i»uft«us*ita«t»»r4*ifos 

##I8g£fc&i$;*ft££_k8B8r 1 ©£SHfl©Ja8£± 

ia» 1 ©#7 7 ^/t©jaaw^ti*n«ji». 

Sttf 2 ©@8a©-WS £ £ (Clt 2 <0%v 7 -f 

>t©-*»*«*.av*-9.F«ru ±tam2©eis 

©ttMMKS-kC* K 9 -f ;<tc«ftintc&|t $ ft. 

±ie^2©^;7 7 ^ A©ffe®gp*J±|a*MAj^2^?l5 

[02 68 ] 7 - 1 a . #137 Ktl>t. 
7-1 b. tiE7KfeC>-C. ^l.^^S^O-T'tSWJ 
7-lc. WE7K*Jl»T. «<(US3l9aE^n-^tt« 

7-n-7-s«*ijgiJM-fiaig*ia«r*TS. . 

7 - 1 d a . #137 - 1 d fcfc^T. 
[0269] 7-ldb. #137 - I d«:tet,>t. 7a 

- ^wmmsmm&^mmm^ * y r* 

7 - 1 d c . #iB7 - 1 d (Cfc^T, ^d-^SSilsiigd 
7 - 1 d d. #137 - 1 d{C*s^t > ^xx-^mm 
7-lde. #137- 1 d(c43^-C. 
7-ldf. #§37-^^*51^. ^o-^ 

#^i3Hc*ia«, ^D-^©$-f^ia«.^-5„ 

[0 27 0] 7-1 dg. #137-1 dttteHT. Si 
^^2*ll®SP«SM^3fe*2 7 , o-7 , ©3*i'if£» 
JR@«E4V4r» h*WT*. • 
7-ldga. #137-1 d g fCfcOT, SM^t^S 
7"a-7'©±fa3^5'$*i±i3y^7 HK^S^S 

m<oft%zmMb> •e©rt§(ciSD^++T-F7-(-'^© 



[0271] (7-2) ■.m.ftmJu-? 
7-2. *«ua*jt«*«»4^*t^trt«oc©^ 
4 + 1 ii>h<D&m.* f -t t- t> * K&kt 1 %v 7 

S»2 ©e^C^SSB^SWf S £ £ i>K.±iffi 1 

©3t7 7 ^^©jggp^sta-r-ss*^ ttz&tz&Mfk 
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sn*£±Ej& 1 ©e^©tt»£±ES2©easB© 

«B»i±E» 1 (D$t? 7 -4 ^©JB»*J*ti*h«att, 
*5*,«C«I*T*»3, JM©fio»©--*W£±t>fc 

Eft 3 ©£^©ffe*fs3tt*±E* * + ?*F5-/ 10 
JbE»2-©#7 r -f^OffiffiBB^iffi^-f ^^*.CCj6* 

[0272]7-2a. afcg&oiigfcftiKfc-f Sttft 

(OTCCU) m<i()SfSrt»JW(!:, * 

©easiRtojaajjWBffl-r 5 & £ t fc±E» i 7 ^ 
±iB^^*^^as^fEiii*r^ K^^^'i 

JiEfw ^fr&iE*****!™****** F5 

-M*rt»U co*ii^^2»8P*fg«rrs F* 

"-f /t t 7 a 72 * t * * t + F 7 -f ^ftSOffll b&M&Jt 

ijs 3 * 2 a &fcg$s s n a <b±E» 1 <o&& 
s*ft* a v * ? f * # u ±e» 3 ©eattwDflUM 

tt±E**+* F.9^<fcWfc»fc»l*S*i, ±E»4 
Vv4'ifcWmtc8MtZtis ±E02©*7 7-M© 

wmt±R? J?*?* K.%&#)icmmt a 

SMflRKB i ft 2> *jSba*j£3t^ P -^7-A 0 40 
[0273] 7 - 2 b . tfE7 fcfe^T, 

7-2 c. ftE7fcfelvc, 

7 -2d. #fB7«:^r, *«^*«S^n-^tt« 

7-2 e. flE7fcfcCvc % ^^jfe^E^d-^tt. 
[0 274] 7-2ea. tfE7 -2 efcfclr>T % 



^H2 0 0 0- 1 2 1961 

so 

7-2eb. (WB7.-2eK^r, ^O-^fflHflXH 

7-2ec. ttE7-2efcfcl>T, ^O-^BPWI 

ffl#Ett#fitt R 0 MT£> * 0 

7-2 ed. ttE7-2efcfcl>T, - 
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SPECIFICATION 

[TITLE OF THE INVENTION] Confocal Optical Scanning Probe System 
[ABSTRACT] 

[THEME] To provide a confocal optical scanning probe system 
sufficiently capable of carrying out normal endoscope 
inspections and easily capable of carrying out confocal optical 
scanning (microscopic) inspections. 

[SOLVING MEANS] An endoscope 2 in which a CCD 18 to obtain an 
endoscopic image is incorporated, and an optical scanning probe 
3 or 4 having side-viewing scanners 4 9 and 8 6, respectively, 
securedat the tip endportions 48 and 84 thereof canbe detachably 
connected to a controlling apparatus 5; a signal obtained by 
the CCD 18 is processed by a CCU 20 and an endoscopic image 
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signal is displayed on a monitor 47 via a superimposer 46 as 
an endoscopic image; a laser beam. coming from the optical 
scanning probe 3 or 4 and laser light source 79 is transmitted 
by an optical fiber 69 or 69', irradiated onto an analyte side 
via the side-viewing scanner 49 or 8 6; only light coming from 
the focus thereof is converted to electric signals by an optical 
detector 81 via the reverse channel, and is converted to conf ocal 
optical scanning image signals by a controller 65; and the same 
signals are displayed on the monitor 47 together with an 
endoscopic image. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A conf ocal optical scanning probe system comprising: 
an endoscope having at least an image pickup device for 
acquiring signals which form an observation image of an analyte 
portion; 

an endoscope controlling portion having at least a camera 
control unit portion that converts signals coming from said 
endoscope to image signals; 

a confocal optical scanning probe for acquiring 
information to form a confocal optical scanning image; and a 
confocal optical scanning controlling portion including at 
least a confocal optical scanning controller portion for 
converting information coming from said confocal optical 
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scanning probe to confocal optical scanning image signals; 

wherein at least said endoscope controlling portion and 
confocal optical scanning controlling portion are provided to 
be integral with each other. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention relates 
to a confocal optical scanning probe system comprising an 
endoscope for acquiring an observation image of an analyte 
portion and a confocal optical scanning probe for acquiring 
a confocal optical scanning image. 
[0002] 

[Prior Arts] Conventionally, as described in Japanese 
Unexamined Patent Publication No. Hei-9-230248, Japanese 
Translation of International Application (Kohyo) No. 
Hei-5-50 6318 and Japanese Unexamined Patent Publication No. 
Hei-3-87804, it has been proposed that a confocal microscope 
is used for an endoscope inspection. 
[0003] 

[Objects to be Solved by the Invention] Howeiver, in Japanese 
Unexamined Patent Publication No. Hei-9-230248 and Japanese 
Translation of International Application (Kohyo) No. 
Hei-5-506318, no description is given of a normal endoscope 



-3- 




inspection. In the normal endoscope inspection, there is a 
shortcoming in that a delicate lesioned part cannot be found 
although it is important to observe delicate changes in color 
tones in order to find a delicate lesioned part. 
[0004] Also, in Japanese Unexamined Patent Publication No. 
Hei-3-87804, there is a disclosure (Fig. 6 through Fig. 8) 
regarding a survey inspection instead of the above-mentioned 
normal endoscope inspection. However, in the survey inspection, 
only monochrome images can be obtained since a laser beam is 
used. In the normal endoscope inspection, it is important to 
observe delicate changes in color tone in order to find a delicate 
lesioned part. However, this is impossible with monochrome 
images . 

[0005] (Object of the Invention) The present invention was 
developed in view of the above-described points, and it is 
therefore an object of the invention to provide a confocal 
optical scanning probe system sufficiently capable of carrying 
out a normal endoscopic inspection and further easily capable 
of carrying out a confocal optical scanning (microscopic) 
inspection. 
[0006] 

[Means for Solving the Problems] A confocal optical scanning 
probe system comprises: an endoscope having at least an image - 
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pickup device for acquiring signals which form an observation 
image of an analyte portion; an endoscope controlling portion 
having at least a camera control unit portion that converts 
signals coming from the endoscope to image signals; a confocal 
optical scanning probe for acquiring information to form a 
confocal optical scanning image; and a confocal optical scanning 
controlling portion including at least a confocal optical 
scanning controller portion for converting information coming 
from the confocal optical scanning probe to confocal optical 
scanning image signals; wherein at least the endoscope 
controlling portion and confocal optical scanning controlling 
portion are provided to be integral with each other. Thereby, 
both a normal observation image by an endoscope and a confocal 
optical scanning image can be easily obtained. 
[0007] 

[Embodiments of the Invention] Hereinafter, a description is 
given of embodiments of the invention with reference to the 
accompanying drawings. 

(Embodiment 1) Fig. 1 through Fig. 11 pertains to a first 
embodiment of the invention. Fig. 1 shows the external appearance 
of a confocal optical scanning probe system according to the 
first embodiment of the invention. Fig. 2 shows the entire 
configuration of the confocal optical scanning probe system. 



Fig. 3 shows a configuration of a rotary filter. Fig. 4 is a 
view describing actions for carrying out an endoscopic 
inspection in a state where the confocal optical scanning probe 
is not used. Fig. 5 is a view describing actions for carrying 
out an endoscopic inspection in a .state where the conf ocal 
optical scanning probe is used. Fig. 6 shows a controlling 
operation of a controller using a flowchart where the confocal 
optical scanning probe is connected. Fig. 7 shows a structure 
of the tip end portion of the first confocal optical scanning 
probe. Fig. 8 shows a construction of an XY scanner in Fig. 
7. Fig. 9 is a disassembled view showing the construction of 
the XY scanner. Fig. 10 shows a structure of the tip end portion 
of the second confocal optical scanning probe, and Fig. 11 shows 
a construction of a gimbal mirror in Fig. 10. 
[0008] As shown in Fig. 1, a confocal optical scanning probe 
system 1 comprises: an endoscope 2 for acquiring a color 
observation image in a wavelength region of visible light with 
respect to an analyte; a first confocal optical scanning probe 
3 and a second confocal optical scanning probe 4 (which may 
bemerely calledan "optical scanningprobe" or "optical probe") , 
which can be used after being inserted into a treatment tool 
insertion channel 10 (refer to Fig. 2) of the endoscope 2 and 
can acquire information (signals) to form a confocal scanning 
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image; and a confocal optical scanning/endoscope controlling 
apparatus (hereinafter called a "controlling apparatus'') , to 
which the endoscope 2 and confocal optical - scanning probe 3 
or 4 are detachably connected, for carrying out a process to 
generate image signals with respect, to an image pickup device 
incorporated in the endoscope and a process to generate confocal 
image signals. 

[0009] That is, a connector 2a of the endoscope 2 canbe detachably 
connected to a socket 6 secured at the controlling apparatus 
5, and a connector 8 of the first confocal optical scanning 
probe 3 or a connector 9 of the second confocal optical scanning 
probe 9 can be selectively and detachably connected to a socket 
7 of the controlling apparatus 5. 

[0010] As shown in Fig. 2, the treatment tool insertion channel 
10 (hereinafter called a "channel") of the endoscope 2 
communicates with a suction pump (not illustrated) secure in 
the controlling apparatus 5. As shown in Fig. 1, the endoscope 
2 consists of an elastic slender insertion portion 11 which 
can be inserted into a body cavity, an operation portion 12 
provided at the rear end of the insertion portion. 11, and a 
universal cable 13 extending from the operation portion 12. 
And the above-mentioned connector 2a is provided at this side 
end portion of the universal cable 13. 
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[0011] The above-mentioned channel 10 provided in the insertion 
portion 11 is provided with an insertion port 10a open at the 
operation portion 12, and the above-mentioned scanning probe 
3 of 4 can be inserted into the channel 10 through the insertion 
port 10a. The insertion portion 11 is provided with a hard tip 
end portion 14, a bendable portion 15 which is freely bendable 
secured adjacent to the rear end of the tip end portion 14, 
and a long flexible tube portion 16 extending from the rear 
end of the bendable portion 15 to the operation portion 12, 
wherein the bendable portion 15 can be bent or curved by turning 
and operating the bending operation knob 12a of the operation 
portion 12. 

[0012] Also, it is a matter of course that the endoscope 2 may 
be not only an elastic type endoscope having an elastic insertion 
portion 11 according to the present embodiment but also a 
so-called hard type endoscope having a hard insertion portion. 
[0013] As shown in Fig. 2, an object lens system 17 for carrying 
out observation with visible light anda solid-state image pickup 
device, for example, a charge-coupled device (simply called 
a "CCD") 18, which is disposed at the image-forming position 
of the ob j ect lens system 17 , are provided in the tip end portion 
14 so as to pick up light from an analyte or a specimen. 
[0014] The CCD 18 is connected via a signal line to a camera 
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control unit (hereinafter called a "CCU") acting as a camera 
control unit, portion for carrying out signal processes to 
generate image signals (picture signals) , which is provided 
in the controlling apparatus 5. By a CCD drive signal being 
applied from a CCD driver (not illustrated) in the CCU 20, the 
CCD 18 outputs photoelectrically converted signals to a picture 
signal processing circuit to generate picture signals in the 
CCU 20 via a preamplifier 19. 

[0015] A nozzle 21 is provided facing an object window surface 
17a of the above-mentioned object lens system 17, wherein rinse 
water and air to blow the rinse water are supplied to the object 
window surface 17a. The nozzle 21 communicates with an air and 
water feeding tube channel 22 inserted into the endoscope 2, 
an air feeding tube 23 and a water feeding tube 24, which are 
bifurcated at the rear end side of the air and water feeding 
tube channel 22. An air feeding control valve 23a is disposed, 
for example, at the halfway portion corresponding to the 
operation portion 12 in the air feeding tube 23, and a water 
feeding control valve 24a is disposed, for example, at the 
halfway portion corresponding to the operation portion in the 
water feeding tube 24. 

[0016] The air feeding tube 23 and water feeding tube 24 
communicate with an air feeding tube 25 and a water feeding 



tube 2 6 in the controlling apparatus 5. The air feeding tube 
25 communicates with an air feeding t pump 27 and a water feeding 
pump 28. In addition, the water feeding tube communicates with 
the water feeding tank 28 . An illumination window 29 for emitting 
illumination light is provided .in the tip end portion 14, by 
which an analyte and specimen can be illuminated. 
[0017] The tip endof an illumination fiber bundle 30 is disposed 
facing an illumination lens attached to the illumination window 
2 9, and the manipulation side of the fiber bundle 30 reaches 
to the connector 2a. And, by connecting the connector 2a to 
the socket 6 of the controlling apparatus 5, the end portion 
of the fiber bundle 30 at the connector 2a is opposed to a light 
condensing lens 31 that composes an endoscope light source 
portion 41 in the controlling apparatus 5. Illumination light 
from a lamp 33 that emits light with, for example, white color, 
is made incident into the light condensing lens 31 via a rotary 
filter 32 . The lamp 33 is driven to be turned on by a lamp driver 
(which may be merely called a "driver") . 

[0018] The lighting drive of the lamp driver 34 is controlled 
by the above-mentioned CCU 20 (as shown in Fig. 5 described 
below, the CCU 20 controls the lamp driver for continuos lighting 
when the optical scanning probe 3 or 4 is not used, and controls 
the same for intermittent lighting when the optical scanning 



-10- 



probe 3 or 4 is used) . 

[0019] The above-mentioned rotary t filter 32 is rotated at a 
fixed speed by a motor 35. The motor 35 is driven by a motor 
driver 36. As shown in Fig. 3, the rotary filter 32 is provided 
with filter portions 37R, 37G and 37B for transmitting light 
of respective colors (wavelength regions) of R(Red), G (Green) 
andB(Blue), light shieldingportions 38R, 38G and 38B to prepare 
a transfer time (reading time) for transferring signals picked 
up under illumination of respective colors from the CCD 18, 
detection ports 39R, 39G and 39B for detecting timings of the 
respective light shielding portions 381 (I = R, G and B) , and 
a detection port 43 for detecting timing of, for example, the 
light shielding portion 38R of R. In addition, in Fig. 3, an 
emission light flux of the lamp 33 is shown by a dashed line 
33a. 

[0020] A sensor 45 for detecting timing time of the 
above-mentioned detection ports 39R, 39G and 43 sends timing 
signals of commencement of the light shielding portions 38R, 
38G and 38B to the motor driver 36. Accordingly, by driving 
the motor 35 via the motor driver 36 in synchronization with 
drive from the CCU 20 to the CCD 18, timings of accumulation 
of electric charge of color signal components picked up under 
illumination of respective colors and transfer thereof are 
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controlled. 

[0021] That is, the CGU 20 sends ou,t a synchronization pulse, 
which is in synchronization with the timing of- the signal charge 
transfer of color components of R, G and B to the CCD 18, to 
the motor driver 36. The motor driver 36 controls rotation of 
the motor 35 so that the synchronization pulse is synchronized 
with detection pulses of the detection ports 39R and 43, 39G 
and 39B from the sensor 45. 

[0022] Fig. 4 is a view describing operation of this case. The 
sensor 45 detects a detection port 43 shown in Fig. 4(A) and 
a detection port 391 of the commencement of the respective light 
shielding portions 381 shown in Fig. 4(B), and an image is picked 
up by the CCD 18 under plane-order illumination light (Refer 
to Fig. 4 (C) ) synchronized with these detection ports, wherein 
the detection port 391 is detected, signal charge picked up 
by the CCD 18 is transferred as shown in Fig. 4(D). In Fig. 
4 (D) , for example, transfer of a signal charge picked up under 
illumination of R (Red) is shown by "r" . Also, transfers of signal 
charges picked up under illumination of other G (Green) and 
B(Blue) are, respectively, shown by "g" and "b". 
[0023] In addition, Fig. 4 i-s a view describing operation in 
a state where the optical scanning probe 3 or 4 is not used, 
and the level is zero ("0") in Fig. 4(E) . To the contrary, in 



-12- 



• 



a state where the optical scanning probe 3 or 4 is used, a conf ocal 
optical scanning image is acquired, when the level becomes "1" 
as described later with reference to Fig. 5. 
[0024] Signalspickedupby the CCD 18 and taken under plane-order 
illumination light are converted to color television signals 
by a picture signal processing circuit in the CCU 20, and an 
endoscopic image 47a is thereby displayed on the display plane 
of a monitor 47 via the superimposer 46. 

[0025] The above-mentioned conf ocal optical scanning probe is 
a so-called diagonal-viewing (including side-viewing) type 
probe. A side-viewing scanner 49 is secured at the probe tip 
end portion (hereinafter called a "tip. end portion") at the 
tip end of a slender probe insertion portion (hereinafter called 
an "insertion portion") 50. 

[0026] A marker 48a which is provided as means for instructing 
the position of acquiring a confocal optical scanning image 
is provided (for example, with a blue color that can be clearly 
distinguished from an endoscopic image, or with other patterns) 
at the side opposed to the direction of emission of the tip 
end portion 48, so that the direction of light emitted from 
the side-viewing scanner 49 can be observed by the objective 
lens 17 and can be easily identified by the endoscopic image 
47a displayed on the monitor 47. 
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[0027] Thereby, it is possible to identify at which part a 
confocal optical scanning image is acquired on the basis of 
the endoscopic image 47a. Unless the marker- 48a is provided, 
in prior arts, it was difficult to identify at which part a 
confocal optical scanning image is acquired. 
[0028] As shown in Fig. 7, the side-viewing scanner 49 secured 
at the probe tip end portion 4 8 is composed of an XY scanner 
53 consisting of an X-direction scan mirror 51 scanning in the 
X direction (shown in Fig. 8) and a Y-direction scan mirror 
52 scanning in the Y direction, and a Z scanner 54 scanning 
in the Z direction, which consists of, for example, a bimorph 
piezoelectric element. 

[0029] A pair of electric wires 55a and 55b, 56a and 56b, or 
57a and 57b, respectively, extend from the side-viewing scanner 
49 for the respective scanners in the X, Y and Z directions. 
These electric wires are electrically detachably connected to 
a driver 61 via electric wires 58a and 58b, 59a and 59b and 
60a and 60b in the insertion portion 50, connector 8, socket 
7 and controlling apparatus 5. In addition, in Fig. 2, etc., 
for example, two electric wires 58a and 58b are simply described 
as one electric wire 58a (b). 

[0030] A ROM 62 provided in the connector 8 is connected to 
an electric wire 63 and is further electrically detachably 
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connected to a controller 65 acting as a confocal optical 
scanning controller portion in the controlling apparatus 5 via 
an electric wire 64 in the controlling apparatus 5. Optical 
scanning probe information such as types of optical scanning 
probes for direct viewing and diagonal viewing, types of XY 
scanners and Z scanners, and drive f requencies of the respective 
scanners is stored in the ROM 62. In addition, the optical 
scanning probe 3 is not limited to that having an elastic 
insertion portion, wherein it is a matter of course that a probe 
having a hard insertion portion may be acceptable. 
[0031] The XY scanner .53 is constructed as shown in Fig. 8 and 
Fig. 9. As shown in Fig. 8, the scanner 53 disposed in the tip 
end portion 48 of the optical scanning probe 3 is composed as 
in a fine confocal microscope disclosed in Japanese Unexamined 
Patent Publication No. Hei-9-230248, which is manufactured by 
semiconductor manufacturing technology. The scanner 53 is 
composed of a silicon substrate 66, silicon spacer 67, and an 
optical window plate 68. 

[0032] That is, the tip end face of an optical fiber 69 and 
the first and second aluminum-deposited mirrors 70 and 71 are 
disposed on the silicon spacer 67 and optical window plate 68, 
which constitute the scanner 53. Light emitted from a 
minute-sized tip end face of the optical fiber 69 is reflected 
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by the first aluminum deposited mirror 70 and is reflected by 
' the Y-direction scan mirror 52 provided in the silicon substrate 
66. 

[0033] Light reflected by the mirror 52 is reflected by the 
X-direction scan mirror 51 secured in the silicon substrate 
66 after being reflected by the second aluminum-deposited mirror 
71, and is condensed and irradiated on an analyte (not 
illustrated) of an affected part via a lens 72 provided on the 
optical window plate 68. 

[0034] Here, the optical fiber 69 takes a role of a pinhole 

V 

1 

because it is a single-mode optical fiber, wherein only light 
returning from the analyte at the focus 110 returns to the tip 
end face of the optical fiber 69 . That is, reflection information 
at the position of the focus 110, which is in a confocal 
relationship to the tip end face of the optical fiber 69, is 
detected. In this case, since the position at the focus 110 
is two-dimensionally scanned in the X and Y directions by the 
XY scanner 53, reflection information corresponding to a 
two-dimensional confocal image is obtained. Further, by 
scanning in the Z direction by the Z scanner, reflection 
information corresponding to a number of two-dimensional 
confocal images is obtained.' 

[0035] As shown in Fig. 9, the X and Y scan mirrors 51 and 52 
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secured in the silicon substrate 66 are variable mirrors whose 
orientation is variable to scan the position of . the focus 110 
of light with respect to an analyte, and are, respectively, 
supported by hinge portions 73 and 74. The hinge portions 73 
and 74 are constructed to be rotatable with an electrostatic 
force while using, the Y axis and X axis orthogonal to each other 
shown in the drawing as rotating axes. In addition, the 
electrostatic force is controlledby the above-mentioned driver 
61. 

[0036] As shown in Fig. 2, the above-mentioned optical fiber 
69 inserted into the insertion portion 50 of the optical scanning 
probe 3 is optically detachably connected to an optical fiber 
75, which composes the confocal optical scanning light source 
portion 42 in the controlling apparatus 5, by connecting the 
connector 8 to the socket 7. The confocal optical scanning light 
source portion 42 in the present embodiment includes the 
above-mentioned optical fiber 75 and 4-terminal coupler 7 6, 
which lead and transmit confocal optical scanning light 
generated in the confocal optical scanning light source portion 
42, to the optical fiber 69 of the optical scanning probe 3. 
[0037] The above-mentioned optical fiber 75 is optically 
connected to the end portion 77 of the 4-terminal coupler 7 6 
which is provided with four terminals and is optically coupled. 
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For example, a laser light source 79 that emits laser light 
is disposed at one end portion 78, of the 4-terminal coupler 
76 so as to face the end portion 78 as light for confocal optical 
scanning and is optically connected thereto. 
[0038] An optical detector 81 for detecting light emitted from 
one end 80 is disposed at the end 80 of the 4-terminal coupler 
76 so as face the end 80 and is optically connected thereto. 
A damper 83 is disposed so as to face one end 82 of the 4-terminal 
coupler 7 6, and the damper 83 attenuates light emitted from 
the end 82, whereby almost no reflection light is brought about . 
[0039] In addition, the laser beam 79 may use various types 
of light sources. And, for example, by using a pulse laser, 
a confocal optical scanning image utilizing a two-photon (or 
multi-photon) effect may be acquired. In this case, such an 
effect can be brought about, by which the invasion depth (of 
light) in the vertical direction can be improved. 
[0040] The laser light source79 is controlled by the controller 
65 for generating confocal optical scanning image signals. A 
detection signal that is detected by the optical detector 81 
for detecting light outputted by the end 80 (that is, light 
from the 4-terminal coupler 7 6 in return light of the confocal 
optical scanning light) and is photoelectrically converted is 
inputted into the controller 65. 
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[0041] Also, the controller 65 carries out optimal control in 
response to the optical scanning prcpbe 3 by reading the content 
of the ROM 62 . The controller 65 drives the scanner 49 by optimal 
control via the driver 61 and generates a confocal image signal 
(picture signal) corresponding to the confocal image on the 
basis of signals of reflection information obtained by the 
optical scanning probe 3. 

[0042] Therefore, the controller 65 includes an extraction 
detector circuit for extracting and detecting an interference 
signal component from signals coming from the optical detector 
81, an A/D converting circuit for analog-digital converting 
an output signal of the extraction detector circuit, a memory 
circuit having a storage capacity capable of storing at least 
one frame image data as an output signal of the A/D converting 
circuit, and a D/A converting circuit for digital-analog 
converting image data sequentially read from the memory circuit 
and outputting the same as a confocal optical scanning image 
signal . 

[0043] In addition, a white-color light may be used instead 
of the laser light source 79. Also, if a reference mirror is 
installed instead of the damper 83 and the laser light source 
79 is changed to a super-high luminance light-emitting diode 
(SLD) for emitting low-interference, light, the detection depth 




in the optical direction with respect to an analyte can be 
deepened, and at the same time, tfre S/N may be increased by 
a heterodyne action. 

[0044] A confocal image signal outputted from the 
above-mentioned controller 65 is outputted to the monitor 47 
via the superimposer 4 6, and the confocal optical scanning image 
47b is displayed on the display plane of the monitor 47 
simultaneously with the endoscopic image 47a. 
[0045] On the other hand, the second confocal optical scanning 
probe 4 is a so-called direct-viewing probe, wherein a 
direct-viewing scanner 8 6 is provided at the tip end portion 
84 of the insertion portion 85 . An optical fiber 69' is provided 
inside the insertion portion 86 as in the side-viewing type 
probe 3 . 

[0046] As shown in Fig. 10, the direct-viewing scanner 86 is 
composed of a tip end body 87, an XY scan mirror 88, and a light 
condensing lens 89. A mirror 90 is fixed at a corner portion 
of the tip end body 87 opposite to the end face 69b of the minute 
area-sized end face 69b of the optical fiber 69' . And, light 
emitted from the end face 69bof the optical fiber 69' is reflected 
by the mirror 90 and XY scanning mirror 88, is condensed by 
the light condensing lens 89, is emitted onto the analyte side 
and is condensed at the focus 110' . 
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[0047] Only light, reflected by the focus 110', of the light 
emitted from the analyte side is ipade incident into the end 
face 69b of the optical fiber 69' via the reverse channel. That 
is, reflection information of the focus 110' which is in a 
confocal relationship with the end face 69b of the optical fiber 
69' can be obtained. In other words, the direct-viewing scanner 
86 two-dimensionally scans light in the confocal relationship 
(or light set in the confocal relationship) . By causing the 
XY scan mirror 88 to scan in the XY direction, two-dimensional 
image information of an analyte will be able to be obtained. 
In addition, the light condensing lens 89 has, for example, 
a very short focal distance, wherein irradiated light is turned 
into a very small light spot (light point) at the focus 110', 
and the size (area) is radically increased as deviating from 
the focus 110' . Also, the size of the end face 69b of the optical 
fiber 69' is small as well (where the size of the end face of 
the optical fiber 69' is larger than a prescribed size, a light 
shieldingplate having apin hole (of a prescribed size) provided 

■ 

is provided on the end. face 69b or light-shielding paint may 
be coated on the end face 69b other than the portion that becomes 
a pin hole. 

[0048] Therefore, reflection information of very high 
resolution can be obtained with respect to the focus 110' on 
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the analyte. And, two-dimensional image information in which 
a tissue is confocal-microscopicaj-ly enlarged in an analyte 
in the vicinity of the forward position on the optical axis 
of the light condensing lens 89 can be obtained by the optical 
scanning probe 4 . A description is given below of a construction 
of the scanning mirror 88. The scanning mirror 88 is composed 
of a gland 94 having a gimbal mirror 92 and a recess portion 
93. 

[0049] The body of the gimbal mirror 92 is a silicon plate. 
And as shown in Fig. 11, reference numbers 95a, 95b, 95c and 
95d denote wires for drive, and reference numbers 96a, 96b, 
96c and 96d denote electrode portions. Herein, the drive wires 
and electrode portions concurrently assume the role of a mirror . 
At opening portions 97 shown by a crepe pattern in the drawing, 
the mirror portions rotate in the X and Y directions using the 
hinge portions 98 and 99 as axes. 

[0050] The electrode portions 96a, 96b and 96c, 96d are, 
respectively, electrically connected to the driver 61 via a 
pair of X-direction drive wires 95a and 95b and a pair of 
Y-direction drive wires 95c and 95d and further via pairs of 
electric cables 58a, 58b and 59a, 59b in the controlling 
apparatus 5. 

[0051] As shown in Fig. 2, a ROM 100 secured in the connector 
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9 is electrically detachably connected to the controller 65 
viaanelectricwire 101 andanelectr^icwire 64 in the controlling 
apparatus 5. Optical scanning probe information such as types 
of direct-viewing or diagonal-viewing type optical scanning 
probes, types of XY scanner and Z scanner, and drive frequencies 
of the respective scanners is stored in the ROM 100 . In addition, 
a pair of electric wires 102a and 102b from the Z scanner (not 
illustrated) are (detachably) electrically connected to the 
driver 61 via the electric wires 60a and 60b in the controlling 
apparatus 5. 

[0052] Thus, the controller 65 judges information in ROMs 62 
and 100 which are provided in the connectors 8 and 9 connected 
to the socket 7 and carries out optimal control with respect 
to the driver 61 in response to the types of respective scanners 
connected. 

[0053] Light of the laser light source 79 is emitted from the 
end face 69b via the 4-terminal coupler 7 6 and optical fibers 
75 and 69' (the end face 69b of the optical fiber concurrently 
assumes the role of the pin hole), and light deflected by the 
mirror 90 is reflected by a mirror function of the electrode 
portions 96a and 96b and illuminates the focus 110' at the analyte 
side via the light condensing lens 89 at one point. 

[0054] Reflection light at the focus 110' returns to the same 
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route as that of the illumination, is guided by the 4-terminal 
coupler 76 and is detected by the optical detector 81. The 
detected optical signals form image signals in the controller 
65, and a confocal image 47a (refer to Fig.l) is displayed on 
the monitor 47 via the superimposer 46. 

[0055] Instruction signals are inputted into the controller 
65 by operating an image loading switch 103. The switch 103 
may be provided in the vicinity of an operator, for example, 
at the operation portion 12 of the endoscope 2 or may be provided 
at the connector 8 . 

[0056] As shown in Fig. 1, a freeze switch 104 for instructing 
a freeze, a release switch 105 for instructing a release, and 
a video printer switch 106 for instructing a hardcopy to a video 
printer are provided at the operation portion 12 of the endoscope 
2, and these switches are electrically connected to the CCU 
20 via electric wires (not illustrated) . As shown in Fig. 2, 
the CCU 20 is electrically connected to the lamp driver 34, 
motor driver 36, controller 65 and superimposer 46 by electric 
cables 200, 201, 202 and 203, respectively.. 
[0057] The controller 65 is electrically connected to the driver 
61, superimposer 46, laser light source 79, and switch 103 by 
electric cables 204, 205, 206 and 207, respectively. The 
superimposer 46 is * electrically connected to the monitor 47 
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by an electric cable 208. Also, the superimposer 4 6 may be a 
switcher. 

[0058] The switch 103 may be provided at the operation portion 
12 of an endoscope, and ON/OFF signals thereof maybe transferred 
from the CCU 20 to the controller .65. 

[0059] In the present embodiment, an endoscope controlling 
portion including the CCU 20 for carrying out signal processing 
to generate endoscopic image signals with respect to pickup 
means of the endoscope 2 and a confocal optical scanning 
controlling portion including the controller 65 for carrying 
out a process to generate a confocal optical scanning image 
by the optical scanning probe 3 or 4 are provided to be integral 
with each other as the controlling apparatus 5, and at the same 
time, these portions may be also provided integral with the 

■ 

monitor 47, etc . 

[0060] Next, a description is given of actions of the embodiment 
in connection to a case where an endoscopic inspection is carried 
out. When an endoscopic inspection is carried out, as shown 
in Fig. 1, the connector 2a of the endoscope 2 is connected 
to the socket 6 of the controlling apparatus 5. 
[0061] The endoscope 2 is inserted into a body cavity of a patient, 
and an endoscopic inspection is carried out. In this case, as 
shown in Fig. 4, signal charges accumulated corresponding to 
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respective colors are transferred from the CCD 18 to the CCU 
20 after normal pickup is carried out, that is, after 
illumination is applied by using respective colors of R(Red) , 
G (Green) and B (Blue) . That is, the CCU 20 drives the lamp driver 
34 so that the lamp 33 continuously emits light. And, an 
endoscopic image 47a is displayed with color on the monitor 
47. 

[0062] Next, if a lesioned part is found, a confocal optical 
scanning probe most suitable for the lesion is selected. For 
example, where the first confocal optical scanning probe 3 is 
selected, the connector 8 of the optical scanning probe 3 is 
connected to the socket 7. The controller 65 grasps the content 
of the ROM 62. 

[0063] That is, as shown in Fig. 6, the type of scanner is 
identified in Step SI, wherein 2-mirror type or gimbal mirror 
type is identified. Herein, since the optical scanning probe 
3 is a 2-mirror type, the drive frequency of the X-direction 
mirror in Step S2 is set in the case of the optical scanning 
probe 3, and the drive frequency of the- Y-direction mirror in 
Step 3 is set. The controller 65 drives the scanner 49 on the 
basis of the set drive frequencies. 

[0064] The optical scanning probe 3 is inserted into the channel 
10 of the endoscope 2 through the insertion port 10a. And, the 
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tip end portion 48 of the optical scanning probe 3 is pressed 
to the lesioned part while looking ^t. the endoscopic image 47a. 
And, an instruction is issued to acquire an image of the optical 
scanning probe 3 by the image loading switch 103. The controller 
65 controls the driver 61 so that the scanner 49 is able to 
load a number of two-dimensional images in the Z direction. 
[0065] On the other hand, in this case, the controller 65 carries 
out control as shown in Fig. 5. That is, when the image loading 
switch 103 is pressed, the controller 65 notifies the CCU 20, 
by communication, that an image of the optical scanning probe 
3 has been loaded. 

[0066] The CCU 20 controls the lamp driver 34 so that the lamp 
33 intermittently emits light (refer to the illumination light 
in Fig. 5(C)) . That is, the lamp is caused to intermittently 
emit light in synchronization with rotations of the rotary filter 
32 so that the illumination period of R, G and B is - shortened 
in comparison with Fig. 4 (For example, where the light-shielded 
period reaches the state shown in Fig. 4, the lamp is turned 
off for a fixed period of time from the timing to the time when 
the next color filter is caused to intervene between the optical 
path. Thereby, the illumination period of respective colors 
is shortened. To the contrary, the light-shielding period is 
lengthened) . And, transfer of charge of the CCD 18, which is 
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carried out during illumination of the respective colors, is 
executed by the number of times divided into two times. 
[0067] The laser light source 79 is driven between the beginning 
and the last time of the two times, and light of the laser light 
source 79 is irradiated and scanned on the lesioned part by 
the scanner 4 9 being driven, and the return light thereof is 
detected by the optical detector 81. The period in which the 
laser light source is driven for lighting and scanning is carried 
out by the scanner 49 is shown by "L" in Fig. 5(E) . 
[0068] The signal detected by the above-mentioned optical 
detector 81 is inputted into the controller 65, and a process 
for forming an image is carried out . Then, the image is displayed 
on the monitor 4 7 as the confocal optical scanning image 
simultaneously with the endoscopic image 47a. 
[0069] In addition, the CCU 20 transmits, to the controller 65 
a commencement signal showing that the above-mentioned 
beginning transfer ends. That is, a commencement signal is sent 
to the controller 65, which means that loading of a confocal 
image may be started since the beginning transfer ends. 
[0070] Upon receiving the. commencement signal, the controller 
65 starts acquisition of the above-mentioned confocal optical 
scanning image . Also, the CCU 20 transmits a transfer end signal 
to the controller 65 before the final transfer is commenced. 
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That is, the CCU 20 transmits to the controller 65 a transfer 
end signal for the end of acquisition of a confocal optical 
scanning image at the timing immediately before commencing the 
final transfer.. The controller 65 ends acquisition of the 
above-mentioned confocal optical scanning image upon receiving 
the transfer end signal. 

[0071] And, the CCU 20 applies a signal for executing transfer 
to the CCD 18 and reads the remaining signal charge (However, 
the CCU 20 only reads the signal charge but does not display 
it) . In Fig. 5(D), the transfer period- is shown by "L". And, 
the monitor 47 displays both (color) endoscopic image 47a and 
monochrome confocal optical scanning image 47b as shown in Fig. 
1. 

[0072] Thus, in the embodiment, a two-dimensional image in which, 
in a case where a portion desired to be microscopically inspected 
exists in an endoscopic image 47a, the portion ismicroscopically 
enlarged by, for example, approaching and disposing the tip 
end portion 84 of the optical scanning probe 4 to the portion 
along with an endoscopic image 47a, two-dimensional image can 
be obtained by an endoscope apparatus, which can grasp minute 
changes in color. 

[0073] For this reason, conventionally, where a portion in which 
there is a possibility of a lesionedpart is foundby an endoscopic 
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inspection, the tissue of the portion is sampled by a treatment 
tool, is taken out of the body, and, must be inspected by using 
amicroscope, etc. However, according to the present embodiment, 
if the tip end portion 84 of the optical scanning probe 4 is 
disposed opposite to the portion, a confocal optical scanning 
image 47b in which the tissue of the portion is microscopically 
enlarged can be displayed on the monitor 47. Therefore, a 
diagnosis equivalent to the above-mentioned conventional case 
can be further simply carried out in a still shorter time. 
[0074] In addition, where a transfer is carried out with data 
divided into two times, for example, one frame a respective 
color component image may be transferred field by field. When 
the switch 103 is pressed once more, the controller 65 makes 
communication with the CCU 20, wherein irradiation of the laser 
light source 79 is discontinued, and the status is entered into 
a state of acquisition of normal endoscopic images as shown 
in Fig. 4. 

[0075] As has been made clear in Fig. 5, illumination to obtain 
an endoscopic image is stopped during the scanning period to 
acquire a confocal image by the optical scanning probe 3, and 
optical scanning to acquire a confocal image is not carried 
out during the illumination period to obtain the endoscopic 
image . Therefore, there is no case where the light of one feature 
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influences the light of another feature. 

[0076] In addition, it may.be constructed that, by pressing 
the switch 103, a confocal optical scanning- image 47b can be 
automatically displayed on the monitor 47. Also, the display 
size of the endoscopic image 47a may be larger or smaller than 
the size of the confocal optical scanning image '47b. When the 
confocal optical scanning image 47b is not displayed, the 
endoscopic image 47a may be displayed fully on the monitor 
screen. 

[0077] On the other hand, if the connector 9 of the second confocal 
optical scanning probe 4 is connected to the socket 7 instead 
of the first confocal optical scanning probe 3, the controller 
65 grasps the content of the ROM 100. That is, as shown in Fig. 
6, first, the type of scanner is identified in Step SI, wherein 
a 2-mirror type or a gimbal mirror type is identified. 
[0078] The optical scanning probe 4 is a gimbal mirror type. 
If this is identified, the drive frequency of the X-direction 
mirror in Step S4 is set. Further, the drive frequency of the 
Y-direction mirror is set in Step S5. The controller 65 drives 
the scanner 85 on the basis of the set drive frequencies. Thus, 
as in the case of the optical scanning probe 3, both confocal 
optical scanning image information and endoscopic image 
information are acquired, and are displayed on the monitor 47 
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as the optical scanning image 47b and endoscopic image 47a. 
[0079]" Where. either of the freeze switch 104, release switch 
105 or video printer switch 106 of the endoscope 2 is pressed, 
the CCU 20 prohibits the controller 65 to acquire a confocal 
optical scanning image until the freeze action, release action 
or video printer pickup action ends. Therefore, even if the 
switch 103 is pressed during the period, no laser light source 
79 emits light. 

[0080] Where the switch 103 is pressed and the confocal optical 
scanning image is acquired, the CCU 20 recognizes the same 
through communication, and the CCU 2 0 prohibits the freeze action, 
release action and video printer pickup action even if the freeze 
switch 104, release switch 105 and video printer switch 106 
is pressed during the period. 

[0081] Where the connector 2a of the endoscope 2 is not connected 
to the socket 6, the CCU 20 transmits the information to the 
controller 65. At this time, when the switch 103 is pressed, 
the laser light source 79 continuously emits light, and the 
confocal optical scanning image information is continuously 
acquired. 

[0082] In a state where light emission of the laser light source 
79, freeze action, release action andvideoprinter pickup action 
in the above-mentioned confocal optical scanning light source 
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portion 42 are prohibited, means for notifying the same, for 
example, by buzzer or screen display may be provided. 
[0083] In addition, an acquired confocal optical scanning image 
may be based on reflection light (rearward scattering light) . 
Also, the reflection light may be applicable in a case where 
a fluorescent image from the confocal position is obtained by 
irradiating excitation light such as laser light. Furthermore, 
it may be applicable in a case where a self fluorescent image 
is obtained. 

[0084] The present embodiment has the following ef f ects . Anormal. 
endoscopic inspection (endoscopic diagnosis) may be carried 
out based on minute changes in color from a normal color 
endoscopic image, and at the same time, where a microscopic 
diagnosis is attempted to be executed at a desired portion in 
which there is a possibility that a lesioned part exists, a 
confocal image in which the desired portion is microscopically 
enlarged with high resolution power can be obtained by using 
the confocal optical scanning probe with the same inserted into 
the channel 10. 

[0085] It is possible to select and connect to various types 
of confocal optical scanningprobes in response to an observation 
object. A direct-viewing, side-viewing or diagonal-viewing 
confocal optical scanning probe is automatically identified, 
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and optimal control is carried out. 

[0086] Since themonitor 47 canbe commonly used, it is economical . 
Since images can be simultaneously displayed on the same monitor 
•47, it is possible to easily identify whichpart in the endoscopic 
image is observed by the confocal optical scanning probe. 
[0087] There is no case where adverse influence is brought about 
on endoscopic images by irradiation of illumination light of 
the confocal optical scanning probe. Also, there is no case 
where adverse influence is brought about on confocal optical 
scanning images by illumination light for the endoscope. 
[ 0088 ] The drive frequency of the optical scanner of the confocal 
optical scanning probe is automatically adjusted. Where both 
an endoscopic inspection and an inspection by a confocal optical 
scanning probe are simultaneously carried out, it is sufficient 
.to prepare only the controlling apparatus 5, wherein the 
preparation is .very simple. 

[0089] In addition, where an infrared cut filter for cutting 
light in the infrared wavelength region is attached to the pickup 
plane of the CCD 18 using, for example, the infrared wavelength 
region as laser, light which is the confocal optical scanning 
light, illumination may be executed in order to carry out pickup 
by using the endoscope light source 41 in a state where laser 
light is irradiated. 
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[0090] In this case, where there is a possibility that 

* 

illumination brought about by the, endoscope light source 41 
adversely influences the confocal optical scanning image, a 
filter for cutting light in the infrared wavelength region may 
be used for a color filter for transmitting a red color of the 
rotary filter 32 (where it is assumed that other color filters 
37G : and 37B have a property for cutting light in the infrared 
wavelength region) . In this case, the period of scanning by 
light for confocal optical scanning to acquire a confocal optical 
scanning image may overlap the period of plane-order 
illumination for loading an endoscopic image. 
[0091] Also, since transmissivity of laser light with respect 
to organism tissues is higher than in the visible region where, 
for example, the laser light in the infrared region is used 
as light for confocal optical scanning, focusing can be set 
to a deeper portion, wherein a confocal optical scanning image 
covering the inside of the surface can be obtained. 
[0.092] Also, magnification of a confocal optical scanning image, 
which is obtained with the drive frequency of the side-viewing 
scanner 49 or direct- viewing scanner 8 6 selected, maybe varied. 
[0093] (Embodiment 2) Next, a description is given of 
Embodiment 2 according to the invention with reference to Fig. 
12 and Fig. 13 . Fig. 12 shows the external appearance of a confocal 
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optical scanning probe system according to Embodiment 2 of the 
invention, and Fig. 13 shows the entire construction of the 
confocal optical scanning probe system. -Parts which are 
identical to or equivalent to those in Embodiment 1 are given 
the same reference numbers, and overlapping description thereof 
is omitted. 

[0094] As shown in Fig. 12, a socket 120 for CCD. is provided 
at the side of the connector 2a of the endoscope 2 in the confocal 
optical scanning probe system 1 according to the present 
embodiment . One connector 122 of a curled cord 121 is detachably 
fixed at the socket 120. The other connector 123 of the curled 
cord 121 is detachably fixed at a socket 125 of the CCU apparatus 
124 having the CCU 20 incorporated therein. 
[0095] The connector 2a of the endoscope 2. is detachably fixed 
at a socket 127 of a light source apparatus (having a light 
source portion 41 for the endoscope incorporated therein) . The 
connectors 8 and 9 of the confocal optical scanning probes 3 
and 4 are selectively detachably connected to the socket 7 of 
the confocal optical scanning controlling apparatus 128 (having 
the controller 65, etc., incorporated therein). 
[0096] As shown in Fig. 13, the CCU 20 in the CCU apparatus 
124 are detachably electrically connected to the lamp driver 
34 in the light source apparatus 12 6 and the motor driver 3 6 



via electric cables 200a, 201a, contacts 129 and 130 and further 
via electric cables 200b and 201b. ^he CCU 20 sends out control 
signals to both the drivers 34 and 36. • 

[0097] Also, the CCU 20 is detachably electrically connected 
to the controller 65 in the conf ocal optical scanning controlling 
apparatus 128 via an electric cable 202a, contact 131 and 
electric cable 202b . The CCU 20 communicates with the controller 
65 for exchange of various types of information. 
[0098] Also, the CCU 20 is detachably electrically connected 
to the superimposer 4 6 in the conf ocal optical scanning 
controlling apparatus 128 via an electric cable 203a, contact 
132 and electric cable 203b. The CCU 20 sends out an endoscopic 
image signal to the superimposer 46. 

[0099] The superimposer 4 6 in the conf ocal optical scanning 
controlling apparatus 12 8 is electrically detachably connected 
to the monitor 47 of the monitor apparatus 133 via an electric 
cable208a, contact 134 and electric cable 2 08b. The superimposer 
4 6 sends out an endoscopic image signal and/or conf ocal optical 
scanning image signal to the monitor 47. 

[0100] Electrical connectionmay be employedby using detachable 
cables instead of contacts 129 through 132 and 134. Other 
construction is similar to that of Embodiment 1. Actions of 
the present embodiment are similar to those of Embodiment 1. 
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Therefore, overlapping description is omitted. The present 
embodiment brings about, the following effects. 
[0101] In addition to the effects similar to those of Embodiment 
1, where no observation using the confocal optical scanning 
probe is required, if the optical scanning probes 3 and 4 and 
confocal optical scanning controlling apparatus 128 are 
eliminated, an endoscopic inspection can be carried out in a 
wide space. 

[0102] Also, when only an inspection by the confocal optical 
scanning probe is carried out, only the optical scanning probes 
3 and 4, controlling apparatus 128 and monitor apparatus 133 
may be prepared, wherein the preparation is simple, and space 
efficiency is excellent. 

[0103] Also, since the CCU apparatus 124, light source apparatus 
126, monitor apparatus 133 and controlling apparatus 128 are 
provided separately from each other, only a confocal optical 
scanning probe and confocal optical scanning controlling 
apparatus 128 maybe purchased where an inspection by a confocal 
optical scanning probe is executed in addition to a conventional 
endoscopic inspection. Therefore, the confocal optical 
scanning inspection may be inexpensively achieved. 
[0104] (Embodiment 3) Next, a description is given of 
Embodiment 3 of the invention with reference to Fig. 14 and 
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Fig. 15. Fig. 14 shows the external appearance of a confocal 
optical scanning probe system according to Embodiment 3 of the 
present invention, and Fig. 15 shows the entire construction 
of the confocal optical scanning probe system. In addition, 
parts which are identical to or similar to those in Embodiment 
2 are given the same reference numbers, and overlapping 
description thereof is omitted. 

[0105] As shown in Fig. 14, the system 1 according to the present 
embodiment is basically constructed, so that the confocal 
optical scanning controlling apparatus 128 shown in Fig. 12 
is divided into a confocal optical scanning controller apparatus 
152 and a confocal optical scanning light source apparatus 156 . 
[0106] Also, as shown in Fig. 15, ends of electric cables 150 
and 151 are, respectively, detachably connected to electric 
contacts 131a and 132a of the CCU apparatus 124. The other ends 
of the electric cables 150 and 151 are detachably connected 
to the respective electric contacts 131b and 132bof the confocal 
optical scanning controller apparatus 152 andmonitor apparatus 
133'.. 

[0107] The electric contact 153a of the controller apparatus 
152 is connected to the electric contact 153b of the monitor 
apparatus 133' in a state where one end and the other end of 
the electric cable 154 are detachably electrically connected 
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to each thereof. The electric contacts 153a and 153b are 
electrically connected to the controller 65 and superimposer 
46 by electric cables 205a and 205b, respectively. The electric 
contact 132b is connected to the superimposer 4 6 by an electric 
cable 203b. 

[0108] As also shown in Fig. 14, one connector 158a and the 
other connector 158b of a connection cord 158 are detachably 
connected to a socket 155 of the controller apparatus 152 and 
a socket 157 of a confocal optical scanning light source 
apparatus 156. 

[0109] A connector 158a of the above-mentioned connection cord 
158 is connected, wherein the end portion 78' of the 4-terminal 
coupler 76 of a confocal optical scanning controller apparatus 
152 is optically connected to an optical fiber 159 provided 
in the connection cord 158. As the connector 158b of the 
above-mentioned connection cord 158 is connected to the socket 
157, the optical fiber 159. is optically connected to the optical 
fiber 160. The optical fiber 160 is optically connected to the 
laser light source 79. The laser light source 79 is driven by 
a driver 161 secured on the confocal optical scanning light 
source apparatus 156. 

[0110] The controller 65 is electrically and detachably 
connected to the driver 161 via an electric cable 162, contact 
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163, electric cable 164, contact 165, and electric cable 166. 
The controller 65 controls the driver 161. Also, the electric 
cable 164 is provided in the connection cord 158. 
[0111] Also, Fig. 15 shows the entirety of the confocal optical 
scanning probe system with the connector 122 of the curled cord 
121 connected to the socket 120. All others are disposed as 
in Fig. 13. Since actions of the present embodiment are almost 
identical to those of Embodiment 2, overlapping description, 
thereof is omitted. 

[0112] The present embodiment has the following effects. In 
addition to the effects similar, to those of Embodiments 1 and 
2, where no observation carried out by the confocal optical 
scanning probe is required, an endoscopic inspection can be 
carried out in a wide space if the optical scanning probes 3 
and 4, confocal optical scanning controller apparatus 152, 
confocal optical scanning light source apparatus 156 and 
connection cord 158 are eliminated. 

[0113] Where only a confocal optical scanning probe inspection 
is carried out, it is not necessary to prepare any endoscope 
2, CCU apparatus 124, and endoscope light source apparatus 126, 
wherein preparation is simple, and excellent space efficiency 
is secured. 

[0114] Also, since the CCU apparatus 124, light source apparatus 
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126, and monitor apparatus 133' are provided separately from 
the controller apparatus 152 and light source apparatus 156, 
where a confocal optical scanning probe inspection is carried 
out in addition to a conventional endoscopic inspection, it 
is sufficient that only the confocal optical scanning probe 
and confocal optical scanning controlling apparatus part, that 
is, only the confocal optical scanning controller apparatus 
152, confocal optical scanning light source apparatus 156 and 
connection cord 158 are purchased, being inexpensive. 
[0115] (Embodiment 4) Next, a description is given of Embodiment 
4 of the present invention with reference to the confocal optical 
scanning probe system 1 shown in Fig. 16. Also, parts which 
are similar to or identical to those in Embodiments 1, 2, and 
3 are given the same reference numbers, and overlapping 
description thereof is omitted. 

[0116] The present embodiment differs from Embodiment 2 in that 
the superimposer 4 6 is not in the confocal optical scanning 
controlling apparatus 128 but in the CCU apparatus 124. The 
controller 65 is electrically detachably connected to the 
superimposer 46 via an electric cable 205a, electric contact 
153a, and electric cable 170. The CCU 20 is connected to the 
superimposer 4 6 by the electric cable 203. 

[0117] Since actions of the present embodiment are similar to 
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those in Embodiment 2, the description thereof is omitted. Also, 
effects of the present embodiment: are similar to those of 
Embodiment 2 . 

[0118] (Embodiment 5) Next, a. description is given of 
Embodiment 5 of the present invention with reference to the 
confocal optical scanning probe system 1 in Fig. 17 . Parts which 
are similar to or identical to those of Embodiments 1, 2, 3 
and 4 are given the same reference numbers, and overlapping 
description thereof is omitted. 

[0119] The present embodiment differs from the controlling 
apparatus 5 according to Embodiment 1 in the following point. 
That is, they differ from each other in that the endoscope 
controlling apparatus 180, confocal optical scanning 
controlling apparatus 128, superimposer apparatus 190 and 
monitor apparatus 133 are separate from each other. 
[0120] The superimposer apparatus 190 internally incorporates 
the superimposer 46. Since actions of the present embodiment 
are similar to those in Embodiments 1 and 2, the description 
thereof is omitted. Also, effects of the present embodiment 
are almost similar to those in Embodiments 1 and 2. 
[0121] (Embodiment 6) Next,, a description is given of 
Embodiment 6 of the present invention with reference to the 
confocal optical scanning probe system 1 in Fig. 18 . Parts which 
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are similar to those of Embodiment 1 are given the same reference 
numbers, and overlapping description is omitted. 
[0122] The present embodiment is constructed so that it employs 
a side-viewing adapter 238 or a direct-viewing adapter 239 via 
the confocal optical scanning probe body 230 which is detachably 
mounted at the socket 7 of the controlling apparatus 5 instead 
of the optical scanningprobe 3 or 4 inEmbodiment 1 . If a hand-side 
connector 231 of the confocal optical scanning probe'body 230 
is detachably fixed at the socket 7 of the controlling apparatus 
5, the optical fiber 75 is optically connected to an optical 
fiber 232 of the confocal optical scanning probe body 230. 
[0123] Electric cables 58a (58b) , 59a (59b), 60a (60b) and 64 are 
connected to the electric cables 233a (233b), 234a (234b), 
235a (235b) and 236 of the confocal optical scanning probe body 
230, respectively. 

[0124] Thus, the optical fiber 232, electric cables 233a (233b) , 
234a (234b) , 235a (235b) and 236 are internally incorporated in 
the probe body 230. 

[0125] Connectors 240 and 241 of the side-viewing adapter 238 
and direct-viewing adapter 239 are selectively and detachably 
fixed at the tip end side connector 237 of the probe body 230. 
As the tip endside connector 237 of theprobe body 230 is connected 
to the connector 240 of the side-viewing adapter 238 , the optical 
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fiber 232 and electric cables 233a (233b), 234a (234b), 
235a (235b) , and 236 are optically ^nd electrically connected 
to the optical fiber 69 and electric cables 55a (55b) , 56a (56b) , 
57a (57b) and 63, respectively, 

[0126] As the tip end side connector 237 of the probe body 230 
is connected to the connector 241 of the direct-viewing adapter 
239, the optical fiber 232 and electric cables 233a (233b), 
234a (234b), 235a (235b) and 236 are optically and electrically 
connected to the optical fiber 69' and electric cables 95a (95b) , 
55c (95d), 102a (102b) and 101, respectively. 
[0127] Next, a description is given of actions of the present 
embodiment. Also, a description of actions which are similar 
to those in Embodiment 1 is omitted. When the confocal optical 
scanning probe is used, a desired adapter ( side-viewing adapter 
238 or direct-viewing adapter 239) is mounted on the tip end 
side connector 237 of the probe body 230. Actions after being 
set when the adapter is mounted are nearly identical to those 
of Embodiment 1 . 

[0128] The present embodiment brings the following effects. 
In addition to the effects similar to those of Embodiment 1, 
with the confocal optical scanning probe body, it is possible 
to select a type of the confocal optical scanning probe by only 
mounting the side-viewing adapter 238 and direct-viewing 



i 

-45- 



adapter 239 to the tip end side of the probe 230. In addition, 
since almost all of the parts of the, confocal optical scanning 
probe body can be commonly used, the present embodiment can 
be inexpensively provided. 

[0129] (Embodiment 7) Next, a description is given of 
Embodiment 7 of the present invention with reference to Fig. 
19 through Fig. 22. Fig. .19 shows the entire construction of 
a confocal optical scanningprobe system according to Embodiment 
7, Fig. 20 shows a structure of the tip end part of the confocal 
optical scanning probe, Fig. 21 shows a construction of an 
optical unit of Fig. 20, and Fig. 22 shows a construction of 
a gimbal mirror (scan mirror) in Fig. 21. . Further, parts which 
are similar to those of Embodiment 1 are given the same reference 
numbers, and overlapping description thereof is omitted. 
[0130] As shown in Fig. 19, in the present embodiment, a 
solid-state image pickup device of the endoscope 2, in which 
a color-separation color filter 18a is provided in front of 
the pickup plane of the CCD 18, may be employed. An endoscope 
light source portion 41 of such a type which emits white-color 
light is employed in response to the solid-state image pickup 
device. For example, in the endoscope light source portion 41 
in Fig. 2, no rotary filter 32 which is rotated by the motor 
35 is provided, and white-color light of the lamp 33 is condensed 
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by the lens 31 and is irradiated on the light guide 30. The 
lamp 3 is driven by a lamp driver ,252, and the light driver 
is controlled for lighting drive by a CCU 253 acting as the 
camera control unit portion via an electric cable 200. 
[0131 ] An endoscopic image from the CCU 253 and a confocal optical 
scanning image from the controller 254 acting as the confocal 
optical scanning controller portion are changed over by the 
switcher 255 and is selectively displayed on the monitor 47. 
The switcher 255 is electrically connected to the switch 257 
via an electric cable 256. The switcher 255 is changed over 
based on the switch 257. Which endoscopic image or confocal 
optical scanning image is to be selected is transmitted from 
the switcher 255 to the CCU 253 and controller 254. 
[0132] The tip end portion 48 of the side-viewing scanning probe 
3' is constructed as shown in Fig. 20. As shown in Fig. 20, 
the tip end portion 48 is composed of a body 321, an optical 
unit 322 and a Z-axis actuator 323 movable in the Z axis direction 
in the drawing, and the body 321 has a transparent window portion 
324. 

[0133] The Z-axis actuator 323 is composed of a bimorph type 
piezoelectric actuator. When voltage is applied to the Z-axis 
actuator 323, the optical unit 322 is actuated in the direction 
325 shown by the arrow. One end (base end) of the Z-axis actuator 
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323 is adhered to the body 321, and the optical unit 322 is 
attached to the other end (tip en^) . Wiring from the Z-axis 
actuator 323 is connected to the driver 61. of the controlling 
apparatus 5 shown in Fig. 19 via the electric cables 102a and 
102b. • 

[0134] Herein, the body 321 is made of a hollow pipe having 
the optical unit 322 therein. A front cover 321a to block off 
the pipe from its front side and a rear cover 321b to block 
off the pipe from its rear side are adhered to and fixed at 
the pipe. Further, the transparent window portion 324 is adhered 
and fixed so that the interior of the body 321 is made watertight. 
[0135] As shown in Fig. 21, the optical unit 322 is composed 
of a silicon substrate 331 adhered to the end portion of the 
Z-axis actuator 323, a plate 332 adhered to the plate 332, a 
spacer 333 adhered to the plate 332 and an upper plate 334 adhered 
to the spacer 333. A small-sized semi-conductor laser 335 that 
generates a laser beam whose wavelength is, for example, 780nm, 
is adhered to and fixed at the spacer 333. 

[0136] Also, the scan mirror 336 which is a gimbal mirror is 
composed of the silicon substrate 331 and plate 332. Also, the 
spacer 333 has a part of the mirror portion 337, and a dif f ractive 
grating lens 338 is provided on the upper plate 334. 
[0137] Herein, the mirror portion 337, scan mirror 336 and 
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diffractive grating lens 338 are constructed so that light 
emitted from the semiconductor las.er 335 is reflected by the 
mirror portion 337 of the spacer 333 at first, and next, the 
light passes through the diffractive grating lens 338 of the 
upper plate 334 after it is reflected by the scan mirror 336, 
whierein a focus 339 is formed. 

[0138] Also, a half mirror membrane 340 is provided at only 
a range, to'which a laser beam is emitted, of the emission end 
face of the semiconductor laser 335, and the half mirror membrane 

340 Is constructed so that a part of return light from the focus 
339 is guided to the plate 332 plane. In addition, a photodiode 

341 for detecting light is provided on the plate 332 plane to 
which the return light is guided. 

.[013*9] Further, the scan mirror 336, semiconductor laser 335 
and photodiode 341 are electrically connected to land portions 
342, . . . via a pattern (not illustrated) on the plate 332, and 
electric cables 95a, 95b, 95c, 95d, 400a, 400b ( for semiconductor 
laser), 401a and 401b (for photodiode) are connected to the 
land portions 342, .... 

[0140] A recess. 352 is formed on the silicon substrate 331. 
The scan mirror 336 is constructed as shown in Fig. 22. Parts 
which are identical to those in Fig. 11 are given the same 
reference numbers, and description thereof is omitted. Also, 
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the scan mirror 336 is constructed as in the gimbal mirror 92 
shown in Fig. 11. 

[0141] As shown in Fig. 19, electric cables 400a and 4'00b of 
the semiconductor laser 335 are detachably electrically 
connected to a driver 403 via electric cables 402a and 402b 
at the controlling apparatus 5 side. The driver 403 is 
electrically connected to the controller 254 by an electric 
cable 404. However, the controller 254 controls lighting of 
the laser 335 via the driver 403. 

[0142] Electric cables 401a and 410b of the photodiode 341 are 
detachably electrically connected to an amplifier 406 via 
electric cables 405a and 405b at -the controlling apparatus 5 
side. The amplifier 406 is electrically connected to the 
controller 254 via an electric cable 407, and amplifies signals 
detected by the photodiode 341 to output the same to the 
controller 254. Accordingly, the controller 254 converts 
confocal optical scanning signals detected by the photodiode 
341 to image signals and displays the same on the monitor 47 
via the switcher 255. 

[0143] Next, a description is given of actions of the present 
embodiment. A description of parts which are similar to those 
in Embodiment 1 is omitted. The connector 2a of the endoscope 
2 is connected to the socket 6, the connector 8 of the optical 
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scanning probe 3 ' is connected to the socket 7, and an inspection 
is commenced. The switcher 255 is phanged over when carrying 
out an endoscopic inspection, the endoscopic image is displayed 
on the motor 47. 

[0144] Also, the switcher 255 is changed over by operating the 
switch 257 when executing an inspection using a conf ocal optical 
scanning probe 3, and a conf ocal optical scanning image is 
displayed on the monitor 47. 

[0145] Where the switcher 255 selects the endoscopic image, 
the controller 254 prohibits lighting of the laser 335 by 
controlling the driver 403, and at the same time, sends a signal 
of having extinguished the laser 335 to the CCU 253. The CCU 
253 commences pickup upon receiving the signal. 
[0146] Where the switcher 255 selects the confocal optical 
scanning image, the CCU 253 prohibits lighting of the light 
source lamp 33 by controlling the driver 252, and at the same 
time, sends a signal of having .extinguished the light source 
lamp 33 to the controller 254, wherein the controller 254 
commences image pickup upon receiving the signal. 
[0147] The present embodiment has the following effects. In 
addition to effect similar to those of Embodiment 1, since a 
detector for detecting a laser beam 335 and return light which 
are provided as the confocal optical scanning light source is 



internally incorporated in the optical scanning probe 3' , there 
is no need to provide a laser and a qLetector in the controlling 
apparatus 5, wherein, the entire apparatus can be made 
small-sized. 

[0148] Also, since attenuation by the optical fiber can be 
eliminated, efficiency of image acquisition can be improved 
(S/N ratio can be improved) . 

[0149] (Embodiment 8) A description is given of Embodiment 8 
according to the invention with reference to a conf ocal optical 
scanning probe system 1 of Fig. 23. Also, parts which are 
identical to or similar to those in Embodiment 7 are given the 
same reference numbers, and overlapping description thereof 
is omitted. The endoscope apparatus side is almost the same 
as that shown in Fig. 19. 

[0150] An optical fiber probe 500 which is the confocal optical 
scanning probe is such that the other end (base end) of an optical 
fiber bundle 503 whose one -end (tip end) is disposed opposite 
to an objective lens 502 secured at the tip end portion 501 
of the probe 500 is provided so. as to extend to a connector 
504. The connector 504 is detachably fixed at the socket 7. 
[0151] Light of a lamp 505 of a confocal optical scanning light 
source portion 4 99 is made incident into the connector 504 via 
alens 506, a half mirror 507, a Nipkow disk 508 having a plurality 
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of pinholes provided therein, and a light-condensing lens 509. 
The Nipkow disk 508 is rotated by, a motor 510 and the motor 
510 is driven by a driver 511. 

[0152] Light which is made incident from the above-mentioned 
connector 504 into the base end of. the optical fiber bundle 
503 is transmitted by an optical fiber into which the light 
is made incident, and is condensed and irradiated from the tip 
end plane onto an analyte side via the objective lens 502. At 
this time, the light is made into minute light spots 
corresponding to the optical fiber end face at an image-forming 
position K. Although light reflected from the. analyte side is 
made incident into the optical fiber bundle 503, it is shielded 
by the disk plane of the Nipkow disk 508, wherein only light 
that passed through a plurality of conf ocal pinholes 508a formed 
on the disk surface, that is, only light returning from the 
image-forming position K is guided to the half mirror side. 
[0153] Light reflected by the half mirror 507 is made incident 
into a CCD 513 via an image-forming lens 512 and is 
photoelectrically converted. By rotations of the 
above-mentioned Nipkow disk 508, the positions of the confocal 
pinholes 508a two-dimensionally change, wherein light incident 
into the base end of the optical fiber bundle 503 by the light 
condensing lens 509 is caused to two-dimensionally change in 
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response thereto. Fig. 23 shows with solid lines and dashed 
lines a state where'light is condense^ inacase where the cohfocal. 
pinholes 508a move. And, the image-forming position K which 
is imaged by the objective lens 502 from the tip end plane of 
the optical fiber bundle 503 . two-dimensionally scans 
corresponding to the end face of the optical fiber bundle 503. 
[0154] After signals corresponding to the confocal optical 
scanning image, which are obtained by the CCD 513, are amplified 
by a preamplifier 514, the signals are inputted into a controller 
515 acting as the confocal optical scanning controller portion. 
The controller 515 is internally provided with a CCU 517, wherein 
standard image signals (picture signals) to be displayed on 
the monitor 47 are generated from signals for forming a confocal 
optical scanning image that is read from the CCU 517 by applying 
voltage to the CCD 513. The image signals (picture signals) 
are displayed on the monitor 47 via the switcher 255. The 
controller 515 controls lighting of the above-mentioned lamp 
by controlling the driver 516. 

■ 

[0155] Also, the endoscope controlling apparatus side including 
at least the CCU 253 and the confocal optical scanning 
controlling apparatus side including at least the controller 
515 may be provided separately from each other.. Also, the monitor 
47 may be separately provided. Also, the present embodiment* 
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is constructed so that an instruction of acquiring a confocal 
optical scanning image is given to, the controller 515 or the 
CCU 253. 

[0156] Next, a description is given of actions of the present 
embodiment. An. endoscopic inspection can be carried out by the 
endoscope 2 as has been described with, respect to Embodiment 
1 . And, for example, in a case where a microscopically detailed 
observation is attempted on a lesioned part by the endoscopic 
inspection, the optical fiber probe 500 is inserted into the 
channel 10, and the connector 504 is .connected to the socket 
7 of the controlling apparatus 5. 

[0157] And, by operating a switch (not illustrated) in a state 

- 

where, the tip end of the optical fiber probe 500 is disposed 
facing a lesioned part, an instruction of acquiring a confocal 
optical scanning image is given. With the instruction, the CCU 
253 causes the lamp to intermittently emit light via the lamp 
driver 252. For example, the lamp 33 is turned on in one frame 
period with two frames period made into one cycle, and the lamp 
33 is turned off in the next frame, wherein the lamp 505 is 
turned on in synchronization with the period during which the 
lamp 33 is turned off, and an action of acquiring a confocal 
optical scanning image is carried out. 

[0158] In this case, the CCU 253 outputs endoscopic image signals 
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to the switcher 255 side while repeating the same signals for 
two frames period. 

■ 

[0159] Also, unless the switch 257 is operated, the monitor 
47 is brought into a state, where an endoscopic image is displayed 
thereon, by the switcher 255 . And, if the switch 257 is operated, 
the switch 255 is changed over, and a confocal optical scanning 
image is displayed from the controller 515 side. 
[0160] An action of acquiring a confocal image is carried out 
almost as in the following description. In thepresent embodiment, 
since the Nipkow disk 508 is rotated as described above, light 
having passed through the confocal pinholes 508a 
two-dimensionally scans, by the light-condensing lens 509, the 
base endof the optical fiber bundle 503 whosebase end is disposed 
at a position that becomes the confocal with the pinholes 508a, 
and light irradiated from the tip end face of. the optical fiber 
bundle 503 to an analyte side also two-dimensionally scans the 
image-forming position K on the image-forming face by the 
objective lens 502, corresponding to the above-mentioned 
scanning (by the optical fiber for transmitting the incident 
light) . 

[0161] And, light reflected by the respective image-forming 
positions K passes through the confocal pinholes 508a, tracing 
the reverse channel, and is reflected by the half mirror 507. 
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The light is imaged at a position corresponding to the position 
of the confocal pinholes 508a on the pickup face of the CCD 
513 by the image- forming lens 512. 

[0162] If signal charge corresponding to reflection information 
of one frame is accumulated in the CCD.513 by the two-dimensional 
scanning, the controller 515 (the CCU 517 therein) applies a 
drive signal to the CCD 513 for reading, and carries out a 
converting process of the read signals to standard picture 
signals. After that, the standard picture signals are outputted 
to the monitor 47 via the switcher 255, and a confocal image 
is displayed on the monitor screen. 

[0163] Since the present embodiment does not require any scanning 
mechanism for two-dimensionally scanning light, a probe to 
obtain a confocal image can be achieved with a simplified 
construction. For others, effects similar to those of the other 
embodiments can be brought about. 

[0164] Also, although the description above is based on that 
an endoscope is provided with an image pickup device, the 
description above is applicable to a case of an optical endoscope 
having a tip end face of an image guide, which is composed of 
an optical fiber bundle, disposed at an image-forming position 
of an objective lens system 17, which is capable of observing 
an endoscopic image, transmitted to the rear end face of the 
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image guide, by naked eye. Also, it may be applicable to an 
optical endoscope of an image guide using a relay lens system 
instead of the optical fiber bundle. In addition, various 
embodiments which can be composed by partially combining the 
above-described respective embodiments belong to the present 
invention. 

[0165] 1. A conf ocal optical scanning probe system comprising: 
an endoscope having at least an image pickup device for acquiring 
signals corresponding to an observed image of an analyte portion; 
an endoscope controllingportionhaving at least a camera control 
unit portion (hereinafter simply called a CCU) for converting 
signals from the endoscope to image signals; a conf ocal optical 
scanning probe for acquiring information that forms a conf ocal 

* 

optical scanning image; a confocal optical scanning controlling 
portion having at least a confocal optical scanning controller 
portion for converting information from the confocal optical 
scanning probe to confocal optical scanning image signals; 
wherein at least the above-mentioned endoscope controlling 
portion and confocal optical scanning controlling portion are 
provided to be integral with each other. 

[0166] la. In appendix 1, partial functions of the 
above-mentioned endoscope controlling portion and confocal 
optical scanning controlling portion are commonly used. 
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laa. In appendix 1, the commonly used function is a monitor, 
lab. In appendix 1, the commonly used function is a superimposer. 
lac. In appendix 1, the commonly used function is a switcher. 
[0167] lb. In appendix 1, the above-mentioned endoscope has 
an optical fiber for illumination, and the endoscope controlling 
portion has an endoscope light source portion that guides light 
into the optical fiber. ... 

lc. In appendix 1, the confocal optical scanning probe system 
has a monitor for displaying the above-mentioned image signals 
and/or confocal optical scanning image signals. 
Id. In appendix 1, the endoscope controlling portion has a 
monitor for displaying the above-mentioned image signals. 
Ida. In appendix Id, the endoscope controlling portion has a 
superimposer capable of simultaneously displaying the 
above-mentioned image signals and confocal optical scanning 
image signals on the above-mentioned monitor, 
ldb. In appendix Id, the endoscope controlling portion has a 
switcher capable of selectively displaying the above-mentioned 
image signals and confocal optical scanning image signals on 
the above-mentioned monitor. . 

[0168] Inappendix le, the confocal optical scanning controlling 
portion has a monitor for displaying the above-mentioned 
confocal optical scanning image signals. 
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lea. In appendix le, the confocal optical scanning controlling 

portion has a superimposer for simultaneously displaying the 

above-mentioned image signals and confocal optical scanning 

image signals on the above-mentioned monitor. 

leb. In appendix le, the confocal optical scanning controlling 

portion has a switcher for selectively displaying the 

above-mentioned image signals and confocal optical scanning 

image signals on the above-mentioned monitor. 

If. In appendix 1, the confocal optical scanning controlling 

portion has a commencement switch for commencing acquisition 

of a confocal optical scanning image. 

lg. In appendix 1, the confocal optical scanning probe system 
has a socket attachable to and detachable from the connector 
of an endoscope. 

[0169] lh. In appendix 1, the confocal optical scanning probe 
is insertable into a treatment tool guiding channel of an 
endoscope . 

li. In appendix 1, the confocal optical scanning probe has means 
for instructing a confocal optical scanning image acquisition 
position. 

lia. In appendix li, the means for instructing the confocal 
optical scanning image acquisition position is a marker secured 
at the tip end. 
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[0170] lj. In appendix 1, the confocal optical scanning probe 
is a direct-viewing type. 

Ik. In appendix 1, the confocal optical scanning probe is a 
side-viewing type. 

11. In appendix 1, .the confocal optical scanning probe is a 
diagonal-viewing type* 

lm. In appendix 1, the confocal optical scanning probe has a 
scanner for scanning light at the tip end portion thereof. 

■ 

lma. In appendix lm, the confocal optical scanning controlling 
portion has a scanner driver for driving the above-mentioned 
scanner. 

[0171] In. In appendix 1, the confocal optical scanning probe 
has means for storing a signal to identify a probe type, 
lna. In appendix In, the means for storing a signal to identify 
a probe type is a memory. 

lnb. In appendix In, the means for storing a signal to identify 
a probe type is a semiconductor memory. 

Inc. In appendix In, the means for storing a signal to identify 
a probe type is a ROM. 

lnd. In appendix In, the means for storing a signal to identify 
a probe type stores a type of scanner. 

lne. In appendix In, the means for storing a signal to identify 
a probe type stores a drive frequency of a scanner for scanning 
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light. 

Inf. In appendix In, the means for storing a signal to identify 
a probe type stores a confocal optical scanning probe type. 
[0172] lo. The confocal optical scanning controlling portion 
has a socket that is attachable to and detachable from the 
connector of a confocal optical scanning probe, 
loa. In appendix lo, the confocal optical scanning probe has 
a scanner for scanning light and means for storing probe type 
identifying signals, and the confocal optical scanning 
controlling portion has a scanner driver for driving the 
above-mentioned scanner . 

loaa. In appendix loa, as the above-mentioned connector of the 
confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals and controls the drive 
frequency of the scanner of the scanner driver in response to 
the content thereof. 

lob. In appendix lo, the confocal optical scanning probe has 
a scanner for scanning light and means for storing probe type 
identifying signals. 

loba. In appendix lob, as the above-mentioned connector of the 
- confocal optical scanning probe is connected to the 
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above-mentioned socket, the confocal optical scanning 

> 

controlling portion identifies the content of the means for 
storing probe type identifying signals and controls the 
above-mentioned endoscope controlling portion in response to 
the content thereof. 

[0173] lp. In appendix 1, the endoscope controlling apparatus 
includes the above-mentioned CCU and an endoscope light source 
portion for generating illumination light to obtain an 
observation image. 

lq. In appendix 1, the confocal optical scanning controlling 
apparatus includes the above-mentioned confocal optical 
scanning controller portion and a confocal optical scanning 
light source portion for generating confocal optical scanning 
light. 

lqa. In appendix lq, the confocal optical scanning controlling 
apparatus has means for communicating between the confocal 
optical scanning controller portion and CCU. 
[0174] lqaa. In appendix lqa, the confocal optical scanning 
controlling portion transmits an ON or OFF signal of the 
commencement switch for commencing acquisition of a confocal 
optical scanning image to the CCU. 

lqb. In appendix lq, the confocal optical scanning controller 
portion and CCU mutually control acquisition timing of 
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respective images . 

[0175] Iqc. In appendix lq, when an ON signal of the commencement 
switch is given from the confocal optical scanning controller 
portion, the CCU controls the light source lamp so that the 
light source lamp of the endoscope light source portion, which 
generates illumination light to obtain an observation image, 
intermittently emits light, and carries out transfer of electric 
charge of the image pickup device (hereinafter simply called 
a "CCD") which is executed between respective colors of 
illumination light two times. 

lqca. In appendix lqc, the confocal optical scanning controller 
portion drives the confocal optical scanning light source 
portion between two times of transfer of electric charge, that 
is, the beginning transfer and the final transfer of electric 
charge of the above-mentioned CCD. The confocal optical scanning 
controller portion drives a scanner secured at the 
above-mentioned confocal optical scanning probe and irradiates 
light of the confocal optical scanning light source portion 
onto an analyte portion for scanning and detects the return 
light by its detector. 

[0176] lqcaa. In appendix lqca, the CCU transmits the first 
transfer end signal, which indicates the end of the 
above-mentioned beginning transfer, to the confocal optical 
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scanning controller portion, and the confocal optical scanning 
controller portion commences ( acquisition of the 
above-mentioned confocal optical scanning image upon receiving 
the first transfer end signal. 

lqcab. In appendix lqca, the CCU transmits the second terminal 
signal to the confocal optical scanning controller portion 
before commencing the above-mentioned final transfer, and ends 
acquisition of the above-mentioned confocal optical scanning 
image upon receiving the second terminal signal, 
lqaa. In appendix lqa, the CCU transmits an ON or OFF signal 
of the freeze switch, release switch, and video printer switch 
of the endoscope to the confocal optical scanning controller 
portion, and the confocal optical scanning controller portion 
prohibits light emission of the confocal optical scanning light 
source portion until a freeze action, release action and video 
printer pickup action ends. 

[0177] lqab. In appendix lqa, the confocal optical scanning 
controller portion transmits an ON or OFF signal of the 
commencement switch for commencing acquisition of a confocal 
optical scanning image to the CCU, and the CCU prohibits the 
freeze action, release action and video printer pickup action 
even if any one of the freeze switch, release switch and video 
printer switch is pressed while acquiring the confocal optical 
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scanning image. 

lqd. In appendix lq, the confocal optical scanning controlling 
apparatus includes means for instructing a state where light 
emission of the above-mentioned confocal optical scanning light 
source portion, freeze action, release action and video printer 
pickup action are prohibited. 

lqae. In appendix lqa, when the connector of the endoscope is 
not connected to the socket o.f the endoscope controllingportion, 
the CCU transmits the information to the confocal optical 
scanning controller portion, and the confocal optical scanning 
controller portion permits continuous light emission of the 
confocal optical scanning light source portion in response to 
the ON or OFF signal of the commencement switch for commencing 
acquisition of a confocal optical scanning image in this case, 
and enables continuous acquisition of the confocal optical 
scanning images. 

[0178] lr. In appendix 1, the above-mentioned image signal is 
a color image signal. 

Is. In appendix 1, the above-mentioned image pickup device has 
a color separation filter. 

It. In appendix 1, the above-mentioned endoscope light source 
portion provides plane-order illumination light to the 
above-mentioned endoscope. 
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lta. In appendix It, the above-mentioned CCU generates color 
image signals from signals picked, up by the above-mentioned 
image pickup device under plane-order illumination light . 
[0179] (1-1) : Additional description of a type in which a light 
source and a detector are incorporated in a confocal optical 
scanning controlling apparatus and optical transmission is 
carried out by fibers in a probe. 

1-la. In appendix 1, the confocal optical scanning probe has 
a scanner for scanning light at the tip end portion thereof. 
1-lb. In appendix 1, the confocal optical scanning controlling 
portion has a confocal optical scanning light, source portion 
that provides light for confocal optical scanning to the 
above-mentioned confocal optical scanning probe. 
1-lba. In appendix 1-lb, the confocal optical scanning probe 
has fibers for feeding light from the confocal optical scanning 
light source portion to the scanner for scanning light, which 
is disposed at the tip end portion thereof. 
[0180] 1-lbb. In appendix lb, when the connector of the confocal 
optical scanning probe is connected to the socket of the confocal 
optical scanning controlling apparatus, the confocal optical 
scanning controlling portion has a transmission fiber for 
transmitting light from the above-mentioned confocal optical 
scanning light source portion to the fiber incorporated in the 
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above-mentioned confocal optical scanning probe . 
1-lbba. In appendix 1-lbb, the confocal optical scanning 
controlling portion has an optical coupler for optically 
connecting to a detector for detecting light incident from the 
above-mentioned transmission fiber, the above-mentioned 
confocal optical scanning light source portion and the 
above-mentioned scanner. 

[0181] 1-lbab. In appendix 1-lba, the above-mentioned confocal 
optical scanning probe has means for storing probe type 
identifying signals. 

2baba. In appendix 2bab, when the connector of the confocal 
optical scanning probe is connected to the socket of the confocal 
optical scanning controlling apparatus, the confocal optical 
scanning controllingportion identifies the content of themeans 
for storing probe type identifying signals and controls the 
above-mentioned confocal optical scanning light source portion 
and the scanner driver for driving the above-mentioned scanner 
in response to the content thereof. 
[0182] (1-2) : Light source-incorporated probe 
1-2. In appendix 1, at least a confocal optical scanning light 
source for generating confocal optical scanning light and a 
scanner for scanning the confocal optical scanning light are 
internally incorporated in the tip end portion of the confocal 
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optical scanning probe, and light emitted from the confocal 
optical scanning light source portion is made incident into 
the scanner. 

l-2a. In appendix 1-2, the probe has a socket that is attachable 
to and detachable from the connector of the confocal optical 
scanning probe. 

[0183] l-2b. In appendix 1-2, the confocal optical scanning 
probe is a direct-viewing type. 

l-2c. In appendix 1-2, the confocal optical scanning probe is 
a side-viewing type. 

l-2d. In appendix 1-2, the. confocal optical scanning probe is 
a diagonal-viewing type. 

l-2e. In appendix 1-2, the confocal optical scanning controlling 
portion has a scanner driver for driving the above-mentioned 
scanner . 

[0184] l-2f . In appendix 1-2, the confocal optical scanning 
probe has means for storing probe type identifying signals. 
l-2fa. In appendix l-2f, the means for storing probe type 
identifying signals is a memory. 

l-2fb. In appendix . l-2f, the means for storing probe type 
identifying signals is a semiconductor memory. 
l-2fc. In appendix l-2f, the means for storing probe type 
identifying signals is a ROM. 
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l-2fd. In appendix 1-2 f, the means for storing probe type 
identifying signals stores types pf the scanner. 
l-2fe. In appendix l-2f, the means for storing probe type 
identifying signals stores the drive frequency of the scanner. 
l-2ff. In appendix l-2f, the means for storing probe type 
identifying signals stores types of the probe. 
[0185] l-2fg. In appendix 1-21, when the connector of the 
confocal optical scanning probe is connected to the socket of 
the confocal optical scanning controllingportion, the confocal 
optical scanning controlling portion identifies the content 
of the means for storing probe type identifying signals and 
controls the scanner drive frequency of the scanner driver, 
which drives the scanner, in response to the content thereof. 
l-2g. In appendix 1-2, the confocal optical scanning controlling 
portion has a confocal optical scanning controller portion, 
a scanner driver for driving the above-mentioned scanner and 
a driver, for driving the above-mentioned confocal optical 
scanning light source portion. 
[0186] (1-3) : Detector-incorporated probe 

1-3. In appendix 1, at least a scanner and a detector are 
internally incorporated in the tip end portion of the confocal 
optical scanning probe, and return light from the scanner is 
made incident into the detector. 
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l-3a. In appendix 1-3, the probe has a socket which is attachable 
to or- detachable from the connectpr of the confocal optical 
scanning probe. 

[0187] l-3b. In appendix 1-3, the confocal optical scanning 
probe is a direct-viewing- type. 

l-3c. In appendix 1-3, the confocal optical scanning probe is 
a side-viewing type. 

l-3d. In appendix 1-3, the confocal optical scanning probe is 
a diagonal-viewing type. 

l-3e. In appendix 1-3, the confocal optical scanning controlling 
portion has a scanner driver for driving the above-mentioned 
scanner. 

l-3f . In appendix 1-3, the confocal optical scanning probe has 
means for storing probe type identifying signals. 
[0188] l-3fa. In appendix l-3f, the means for storing probe 
type identifying signals is a memory. 

l-3fb. In appendix l-3f, the means for storing probe type 
identifying signals is a semiconductor memory. 
l-3fc. In appendix l-3f, the means for storing probe type 
identifying signals is a ROM. 

l-3fd. In appendix l-3f, the means for storing probe type 

identifying signals stores types of the scanner. 

l-3fe. In appendix l-3f, the means for storing probe type 
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identifying signals stores the drive frequency of the scanner. 
* l-3ff. In appendix l-3f, the means for storing probe type • 
identifying signals stores types of the probe. 
[0189] l-3fg. In appendix l-3f, the cbnfocal optical scanning 
controller portion has a socket which is attachable to and 
detachable from the connector of the confocal optical scanning 
probe . 

l-3fga. In appendix l-3fg, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of the scanner in the scanner driver for driving the 
above-mentioned scanner in response to the content thereof. 
l-3g. In appendix 1-3, the confocal optical scanning controlling 
portion has at least a confocal optical scanning controller 
portion, a scanner driver for driving the above-mentioned 
scanner, and an amplifier for amplifying detection signals from 
the above-mentioned detector and transmitting the signals to 
the above-mentioned confocal optical scanning controller 
portion. 

[0190] (1-4) : Connectors for respective confocal optical 
scanning probes for direct viewing, side viewing and diagonal 
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viewing are commonly used. 

1-4. In appendix lo, the abovermentioned socket can be 
selectively connected to the connectors for respective conf ocal 
optical scanning probes for direct viewing, side viewing and 
diagonal viewing. 

[0191] (Background of appendix 1 group) 

(Conventional shortcomings corresponding to appendix 1 group) 
The conventional shortcomings are the same as in the 
specification . 

(Object of appendix 1 group) It is an object to provide 

a system sufficiently capable of carrying out normal endoscopic 
inspections and easily capable of carrying out conf ocal optical 
scanning inspections (microscopic inspections) . 
2nd group: Series in which the conf ocal optical scanning 
controlling apparatus and endoscopic controlling apparatus are 
provided separately from each other. 

2. A confocal optical scanning probe system comprising: an 
endoscope having at least an image pickup device for acquiring 
signals to form an observation image of an analyte; an endoscope 
controllingportion having at least a camera control unit portion 
(hereinafter called a "CCU") for converting signals coming from 
the endoscope to image signals; a confocal optical scanning 
probe for acquiring information to form a confocal optical 
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scanning image; and a confocal optical scanning controlling 
portion having at least a confocal optical scanning controller 
portion for converting information- coming from the 
above-mentioned confocal optical scanning probe to confocal 
optical scanning image signals; wherein the above-mentioned 
endoscope controlling portion is provided as an endoscope 
controlling apparatus separately from the confocal optical 
scanning controlling portion provided as a confocal optical 
scanning controlling apparatus. 

[0192] 2a. In appendix 2, the endoscope controlling apparatus 
has the above-mentioned CCU and an endoscope light source portion 
for generating illumination light to acquire an observation 
image . 

2b. In appendix 2, the endoscope controlling apparatus has the 

above-mentioned CCU and an endoscope light source portion for 

generating illumination light to acquire an observation image, 

which are mounted integrally with each other therein. 

2c. In appendix 2, the endoscope controlling apparatus comprises 

a CCU apparatus including a CCU and an endoscope light source 

apparatus including the endoscope light source portion for 

generating illumination light to acquire an observation image, 

which are mounted integrally with each other. 

2d. In appendix 2, the confocal optical scanning controlling 
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apparatus has a confocal optical scanning controller portion 
and a confocal optical scanning # light source portion for 
generating confocal optical scanning light. 
2e. In appendix 2, the confocal optical scanning controlling 
apparatus has a confocal optical scanning controller portion 
and a confocal optical scanning light source portion mounted 
integrally with each other therein. 

[0193] 2f. In appendix 2, the confocal optical scanning 
controlling apparatus has a confocal optical scanning 
controller apparatus and a confocal optical scanning light 
source apparatus for generating confocal optical scanning light, 
which are mounted separately from each other. 
2aa. In appendix 2a, the above-mentioned endoscope has optical 
fibers for illumination light, and the endoscope controlling 
portion has an endoscope light source portion that guides light 
into the optical fibers. 

2g. Inappendix2, themonitor for displaying the above-mentioned 
image signals and/or confocal optical scanning image signals 
is mounted separately from the- above-mentioned endoscope 
controlling apparatus and the above-mentioned confocal optical 
scanning controlling apparatus. 

2h. In appendix 2, the endoscope controlling apparatus has a 
monitor for displaying the above-mentioned image signals and/or 
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confocal optical scanning image signals. 

[0194] 2ha. In appendix 2h, the endoscope controlling apparatus 
has a superimposer for simultaneously displaying the 
above-mentioned image signals and confocal optical scanning 
image signals on the above-mentioned monitor. 
2hb. In appendix 2h, the endoscope controlling apparatus has 
a switcher for selectively displaying the above-mentioned image 
signal and confocal optical scanning image signals on the 
above-mentioned monitor. 

2i. In appendix 2, the confocal optical scanning controlling 
apparatus has a monitor for displaying the above-mentioned 
confocal optical scanning image signals and/or the 
above-mentioned image signals. 

2ia. In appendix 2i, the confocal optical scanning controlling 

apparatus has a superimposer for simultaneously displaying the 

above-mentioned image signals and confocal optical scanning 

image signals on the above-mentioned monitor. 

2ib. In appendix 2i, the confocal optical scanning controlling 

apparatus has a switcher for selectively displaying the 

above-mentioned image signals and the confocal optical scanning 

image signals on the above-mentioned monitor. 

[0195] 2 j . In appendix 2, the confocal optical scanning 

controlling apparatus has a commencement switch for commencing 
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acquisition of confocal optical scanning images. 
2 k. In appendix 2, the endoscope controlling apparatus has a 
socket that is attachable to and detachable f rom the connector 
of the above-mentioned endoscope. 

21. In appendix 2, the confocal optical scanning controlling 
apparatus has a socket that is attachable to and detachable 
from the connector of the confocal optical scanning probe. 
2m. In appendix 2, the confocal optical scanning probe is 
insertable into the treatment tool guiding channel of the 
endoscope . 

2n . In appendix 2 , the confocal optical scanning probe has means 
for instructing an acquisition position of a confocal optical 
scanning image. 

[0196] 2na. In appendix 2n, the means for instructing an 
acquisition position of a confocal optical scanning image is 
a marker provided at the tip end portion. 

2o. In appendix 2, the confocal optical scanning probe is a 
direct-viewing type. 

2p. In appendix 2, the confocal optical scanning probe is a 
side-viewing type. 

2q. In appendix 2, the confocal optical scanning probe is a 
diagonal-viewing type. 

2r. In appendix 2, the confocal optical scanning probe has a 
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scanner for optical scanning in the tip end portion thereof. 
2ra. In appendix 2r, the confocal optical scanning controlling 
apparatus has a scanner driver for driving the above-mentioned 
scanner. 

[0197] 2s. In appendix 2, the confocal optical scanning probe 
has means for storing probe type identifying signals. 
2sa. In appendix 2s, themeans for storing probe type identifying 
signals is a memory. 

2sb. In appendix 2s, themeans for storingprobe type identifying 
signals is -a semiconductor memory. 

2sc. In appendix 2s, themeans for storingprobe type identifying 
signals is a ROM. 

2sd. In appendix 2s, themeans for storingprobe type identifying 
signals stores types of a scanner provided in the confocal 
optical scanning probe. 

2se. In appendix 2s, themeans for storingprobe type identifying 
signals stores the drive frequency of the scanner provided in 
the confocal optical scanning probe. 

2sf. In appendix 2s, themeans for storingprobe type identifying 
signals stores types of the probe. 

[0198] 2sg. In appendix 2s, the confocal optical scanning 
controlling apparatus has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
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probe . 

2sga. In appendix 2sg, when the abpve-mentioned connector of 
the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling apparatus identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of the scanner in the scanner driver for driving the 
above-mentioned scanner in response to the content thereof. 
2sgb. In appendix 2sg, when the above-mentioned connector of 
the confocal optical scanning' probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling apparatus identifies the content of the means for 
storing probe type identifying signals, and controls the 
above-mentioned endoscope controlling apparatus in response 
to the content thereof. 

[0199] 2t. In appendix 2, the confocal optical scanning probe 
system has means for transmitting information between the 
confocal optical scanning controlling apparatus and the 
endoscope controlling apparatus. 

2u. In appendix 2, the confocal optical scanning probe system 
has means for transmitting information between the confocal 
optical scanning controller portion and the CCU. 
2v. In appendix 2, the confocal optical scanning controlling 
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apparatus transmits an ON or OFF signal of the commencement 
switch for commencing acquisition of a conf ocal optical scanning 
image to the endoscope controlling apparatus. 
2ua. In appendix 2u, the conf ocal optical scanning controller 
portion and CCU mutually control mutual acquisition timing of 
respective images . 

[0200] 2va. In appendix 2v, when an ON signal of the 
' above-mentioned commencement switch is transmitted from the 
confocal optical scanning controller portion, the CCU controls 
the light source lamp so that the light source lamp of the 
endoscope light source portion, which generates illumination 
light to obtain an observation image, intermittently emits light, 
and carries out transfer of electric charge of the image pickup 
device (hereinafter simply called a "CCD"), which is executed 
between respective colors of illumination light. 
2vaa. In appendix 2va, the confocal optical scanning controller 
portion drives the confocal optical scanning light source 
between two times of transfer of electric charge, that is, the 
beginning transfer and the final transfer, of the 
above-mentioned CCD, and irradiates light of the confocal 
optical scanning light source portion onto and scans an analyte 
portion by driving the scanner for carrying out confocal optical 
scanning, which is provided in the confocal optical scanning 
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probe. It detects the return light by the detector, 
[0201] 2vaaa. In appendix 2vaa, the CCU transmits the first 
transfer end signal indicating the end of the above-mentioned 
beginning transfer to the conf ocal optical scanning controller, 
and the confocal optical scanning controller portion commences 
acquisition of the above-mentioned confocal optical scanning 
image upon receiving the first transfer end signal. 
2vaaaa. In appendix 2vaaa, the CCU transmits the second transfer 
end signal to the controller before commencing the 
above-mentioned final transfer, and the confocal optical 
scanning controller portion ends acquisition of the 
above-mentioned confocal optical scanning image upon receiving 
the second transfer end signal. 

2w. In appendix 2, the CCU transmits an ON or OFF signal of 
the freeze switch, release switch, video printer switch of the 
endoscope to the confocal optical scanning controller portion, 
and the confocal optical scanning controller portion prohibits 
light emission of the confocal optical scanning light source 
portion for generating confocal optical scanning light until 
the freeze action, release action, and video printer pickup 
action ends. 

[0202] 2x. In appendix 2, the confocal optical scanning 
controller portion transmits an ON or OFF signal of the 
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commencement switch for commencing acquisition of a confocal 
optical scanning image to the CCU,, and the CCU prohibits the 
freeze action, release action, and video printer pickup action 
even if any one of the freeze switch, release switch, and video 
printer switch is pressed while the confocal optical scanning 
image is being acquired. 

2wa. In appendix 2w, means is provided, which instructs a state 
where light emission of the above-mentioned confocal optical 
scanning light source portion, freeze action, release action 
and video printer pickup action are prohibited. 
2ka. In appendix 2k, when the connector of the endoscope" is 
not connected to the socket, the CCU transmits the information 
to the confocal optical scanning controller portion, and the 
confocal optical scanning controller portion permits 
continuous light emission of the confocal optical scanning light 
source portion in response to the ON or OFF signal of the 
commencement switch for commencing acquisition of the confocal 
optical scanning image in this case and enables continuous 
acquisition of the confocal optical scanning images. 
[0203] (2-1) : Type having a light source and a detector 
internally incorporated in the confocal optical scanning 
controlling apparatus, for which optical transmission is 
executed by fibers in the probe 
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2-la. In appendix 2, the confocal optical scanning probe has 
a scanner for carrying out optical scanning in a confocal 
relationship in the tip end portion thereof. 
2-lb. In appendix. 2, the confocal optical scanning controlling 
apparatus has a confocal optical scanning light source portion 
for providing light to the above-mentioned confocal optical 
scanning probe. 

2-laa. In appendix 2-la, the confocal optical scanning probe 
has fibers for feeding light from the confocal optical scanning 
light source for generating the confocal optical scanning light 
to the scanner disposed in the tip end portion thereof. 
[0204] 2-lba. In appendix 2-lb, the confocal optical scanning 
controlling apparatus has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe. 

2-lbaa. In appendix. 2-lba, the confocal optical scanning 
controlling apparatus has transmission fibers for transmitting 
light from the above-mentioned confocal optical scanning light 
source portion to the fibers incorporated in the above-mentioned 
confocal optical scanning probe when the above-mentioned 
connector of the confocal optical scanning probe is connected 
to the above-mentioned socket." 

2-lbaaa. In appendix 2-lbaa, the confocal optical scanning. 
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controlling apparatus has an optical coupler that is optically 
connected to a detector for detecting light incident from the 
above-mentioned transmission fiber, the above-mentioned 
confocal optical scanning light source portion and the 
above-mentioned scanner. 

2-lbab. In appendix 2-lba, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the above-mentioned confocal optical 
scanning controlling apparatus identifies the content of the 
means for storing probe type identifying signals, which is 
provided in the confocal optical scanning probe, and controls 

4 

the above-mentioned confocal optical scanning light source 
portion and the scanner driver for driving the scanner for 
optical scanning in a confocal relationship, which is provided 
in the above-mentioned optical scanning probe, in response to 
the content thereof. 

[0205] (2-2) : Light source-incorporated probe 
2-2a. In appendix 2, the confocal optical scanning probe system 
internally provides a confocal optical scanning light source 
portion for generating at least confocal optical scanning light 
in the tip end portion of the confocal optical scanning probe 
and a scanner for carrying out optical scanning in a confocal 
relationship, and emission light from the confocal optical 
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scanning light source portion is made incident into the scanner . 
2-2b. In appendix 2, the confocal optical scanning probe system 
provides a socket that is attachable to and detachable from 
the connector of the confocal optical scanning probe. 
[0206] 2-2c. In appendix 2, the confocal optical scanning probe 
is a direct-viewing type. 

2-2d. In appendix 2, the confocal optical scanning probe is 
a side-viewing scanner. 

2-2e. In appendix 2, the confocal optical scanning probe is 
a diagonal-viewing scanner. 

2-2aa. In appendix 2-2a, the confocal optical scanning 
controlling apparatus has a scanner driver for driving the 
above-mentioned scanner. 

2-2f . In appendix 2, the confocal optical scanning probe has 
means for storing probe type identifying signals. 
[0207] 2-2fa. In appendix 2-2f, the means for storing probe 
type identifying signals is a memory. 

2-2fb. In- appendix 2-2f, the means for storing probe type 
identifying signals is a semiconductor memory. 
2-2fc. In appendix 2-2f, the means for storing probe type 
identifying signals is a ROM. 

2-2fd. In appendix 2-2f, the means for storing probe type 
identifying signals stores the type of scanner. 
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2-2fe. In appendix 2-2f, the means for storing probe type 
identifying signals stores the drive frequency of the scanner. 
2-2ff . In appendix '2-2f, the means for storing probe type 
identifying signals stores the probe type. 

2-2fg. In appendix 2-2f, the. confocal optical scanning 
controlling apparatus has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe . 

[0208] 2-fga. In appendix 2-2fg, when the above-mentioned 
connector of the confocal optical scanning probe is connected 
to the above-mentioned socket, the confocal optical scanning 
controlling apparatus identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of the scanner in the scanner driver for driving the 
scanner that carries out optical scanning in a confocal 
relationship in response to the content thereof. 
2-2aa. In appendix 2-2a, the confocal optical scanning 
controlling apparatus has a confocal optical scanning 
controller portion, a scanner driver for driving the 
above-mentioned scanner and a driver for driving the 
above-mentioned confocal optical scanning light source 
portion. 

[0209] (2-3) : Detector-incorporated probe 
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2-3a. In appendix 2, the confocal optical scanning probe system 
internally provides at least a scanner for optical scanning 
in a confocal relationship in the tip end portion of the confocal 
optical scanning probe, and a detector for detecting return 
light from an analyte side scannedby the above-mentioned scanner , 
and the return light having passed through the above-mentioned 
scanner is made incident into the above-mentioned detector. 
2-3b. In appendix 2, the confocal optical scanning controlling 
apparatus has a socket that is attached to and detachable from 
the connector of the confocal optical scanning probe. 
[0210] 2-3c. In appendix 2, the confocal optical scanning probe 
is a direct-viewing type. 

2-3d. In appendix 2, the confocal optical scanning probe is 
a side-viewing scanner. 

2-3e. In appendix 2, the confocal optical scanning probe is 
a diagonal-viewing scanner. 

2-3aa. In appendix 2-3a, the confocal optical scanning 
controlling apparatus has a scanner driver for driving the 
above-mentioned scanner. 

[0211] 2-3f. In appendix 2, the confocal optical scanning probe 
has means for storing probe type identifying signals. 
2-3fa. In appendix 2-3f, the means for storing probe type 
identifying signals is a memory. 
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2-3fb. In appendix 2-3f, the means for storing probe type 
identifying signals is a semiconductor memory. 
2-3fc. In appendix 2-3f, the means for storing probe type 
identifying signals is a ROM. 

2-3fd. In appendix 2-3f, the means for storing probe type 
identifying signals stores the type of scanner for carrying 
out optical scanning in a confocal relationship. 
2-3ff. In appendix 2-3f, the means for storing probe type 
identifying signals stores the drive frequency of the scanner. 
2-3fg. In appendix 2-3f, the means for storing probe type 
identifying signals stores the probe type. 

[0212] 2-3fh. In appendix 2-3f, the confocal optical scanning 
controlling apparatus has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe. 

2-3fha. In appendix 2-3fh, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling apparatus identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of the scanner in the scanner driver for driving the 
scanner that carries out optical scanning in a confocal 
relationship in response to the content thereof. 
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2-3ab. In appendix 2-3a, the confocal optical scanning 
controlling apparatus has at least tfye confocal optical scanning 
controller portion, the scanner driver for driving the 
above-mentioned scanner, and an amplifier for amplifying 
detection signals from the detector, and transmitting signals 
to the above-mentioned confocal optical scanning controller 
portion. 

[0213] (2-4) : Connectors for respective direct-viewing, 

side-viewing and diagonal-viewing confocal optical scanning 
probes are commonly used. 

2-4 . In appendix 2, the above-mentioned socket provided in the 
confocal optical scanning controlling apparatus can be 
selectively connected to the connector of the respective 
confocal optical ■ scanning probes for direct-viewing, 
side-viewing and diagonal-viewing. 

(Background of appendix 2 group) These are similar to the prior 
arts, shortcomings of the prior arts, and objects of appendix 
1 group . 

[0214] 3rd group: Series in which a confocal optical scanning 
controlling portion and an endoscope controlling portion 
communicate with each other. 

3. A confocal optical scanning probe system comprising: an 
endoscope having at least an image pickup device for acquiring 
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signals to form an observation image of an analyte; an endoscope 
control ling portion having at least a camera control unit portion 
(hereinafter called a "CCU") for converting signals coming from 
the endoscope to image signals; a confocal optical scanning 
probe for acquiring information to form a confocal optical 
scanning image; and a confocal optical scanning controlling 
portion having at least a confocal optical scanning controller 
portion for converting information coming from the 
above-mentioned confocal optical scanning probe to confocal 
optical scanning image signals; wherein the confocal optical 
scanning probe system has means for transmitting information 
between the confocal optical scanning controller portion and 
the CCU. 

[0215] 3a. In appendix 3, at least the above-mentioned endoscope 
controlling portion and the above-mentioned confocal optical 
scanning controlling portion are provided to be integral with 
each other. 

3b. In appendix 3, the above-mentioned endoscope controlling 
portion is provided as an endoscope controlling apparatus 
separately from the confocal optical scanning controlling 
portion provided as the confocal optical scanning apparatus. 
3c. In appendix 3, the endoscope controlling apparatus has the 
CCU and the endoscope light source portion for generating 
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illumination light to acquire an observation image. 
3ca. In appendix 3c, the endoscope, controlling apparatus, has 
the CCU and the endoscope light source portion provided integral 
with each other. 

3cb. In appendix 3c, the endoscope controlling portion consists 

of the CCU apparatus and the endoscope light source portion, 

which are provided separately from each ! other. 

[0216] 3d. In appendix 3, the confocal optical scanning 

controlling apparatus has the confocal optical scanning 

controller portion and the confocal optical light source portion 

for generating confocal optical scanning light. 

3da. In appendix 3d, the confocal optical scanning controlling 

apparatus has the confocal optical scanning controller portion 

and the confocal optical scanning light source portion provided 

integral with each other. 

3db. In appendix 3d, the confocal optical scanning controlling 
apparatus is composed of the confocal optical scanning 
controller apparatus and the confocal optical scanning light 
source apparatus including the confocal optical scanning light 
source portion, which are provided separately from each other. 
3e. In appendix 3, the confocal optical scanning controlling 
portion transmits an ON or OFF signal of the commencement switch 
for commencing acquisition of a confocal optical scanning image 
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to CCU. 

3f . In appendix 3, the confocal optical scanning controller 
portion and CCU mutually control timing of mutual image 
acquisition. 

[0217] 3ea. In appendix 3e, when an ON.signal of the commencement 
switch is transmitted from the .confocal optical scanning 
controller portion, the CCU controls the light source lamp of 
the endoscope light source portion for generating illumination 
light to acquire an observation image, so that it intermittently 
emits light, and carries out transfer, of electric charge of 
an image pickup device (hereinafter called a "CCD") , which is 
carried out between respective colors of illumination light, 
two times . 

3eaa. In appendix 3ea, a scanner for carrying out optical 
scanning in a confocal relationship is provided in the tip end 
portion of the confocal optical scanning probe, and return light 
from the analyte side, which is optically scanned by the 
above-mentioned scanner, is detected by the detector. 
3eaaa. In appendix 3eaa, the confocal optical scanning 
controller portion drives the confocal optical scanning light 
source portion for generating confocal optical scanning light 
between the beginning transfer and the final transfer of two 
times of transfer of electric charge of the above-mentioned 
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CCD, irradiates light of the confocal optical scanning light 
source portion by driving the above-mentioned scanner in order 
to carry out scanning, and detects, the return light by the 

■ 

detector . 

[0218] 3eab. In appendix 3ea, the CCU transmits the first 
terminal signal, which indicates end of the above-mentioned 
beginning transfer, to the confocal optical scanning controller, 
and the confocal optical scanning controller portion commences 
acquisition of the above-mentioned confocal optical scanning 
image upon receiving the first transfer end signal. 
3eaba. In appendix 3eab, the CCU transmits the second transfer 
end signal to the controller before commencing the 
above-mentioned final transfer and ends acquisition of the 

i 

above-mentioned confocal optical scanning image upon receiving 
the second transfer end signal. 

3dc. In appendix 3d, the CCU transmits an ON or OFF signal of. 
the freeze switch, release switch, video printer switch of the 
endoscope to the confocal optical scanning controller, and the 
confocal optical scanning controller portion prohibits, light 
emission of the confocal optical scanning light source portion 
until the freeze action, release action, and video printer pickup 
action end. 

[0219] 3eb. In appendix 3e, the confocal optical scanning 
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controller portion transmits an ON or OFF signal of the 
commencement switch for commencing acquisition of a confocal 
optical scanning image to the CCU, and the GCU prohibits any 
freeze action, release action and video printer pickup action 
even if the freeze switch, release switch and video printer 
pickup switch of the endoscope are pressed while a confocal 
optical scanning image is being acquired. 

3eba. In appendix 3eb, the confocal optical scanning controller 
portion is provided with means for instructing a state where 
light emission of the above-mentioned confocal optical scanning 
light source portion, freeze action, release action and'video 
printer pickup action are prohibited. 

3ec. In appendix 3e, when the connector of the endoscope is 
not connected to the socket, the CCU transmits the information 
to the confocal optical scanning controller portion, and the 
confocal optical scanning controller portion permits 
continuous light emission of the confocal optical scanning light 
source in response to an ON or OFF signal of the commencement 
switch for commencing acquisition of a confocal optical scanning 
image in this case and continuously becomes able to acquire 
confocal optical scanning images. 

[0220] (Background of appendix 3) (Shortcomings of prior arts 
with respect to appendix 3 group) There is a possibility to 
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adversely influence the endoscopic image when the light source 
for a confocal optical scanning image is emitted in an attempt 
to acquire the confocal optical scanning image while acquiring 
an endoscopic image . To the contrary, there is also apossibility 
to adversely influence the confocal optical scanning image when 
the endoscope light source is emitted to an analyte portion 
in an attempt to acquire an endoscopic image while acquiring 
a confocal optical scanning image. Therefore, when one 
inspection is carried out, the other inspection must be stopped. 
(Object of appendix 3 group) To provide an optimal endoscopic 
inspection and confocal optical scanning (microscopic) 
inspection. 

[0221] 4th group: Images of a confocal optical scanning 
controlling portion and an endoscopic controlling portion are 
displayed on the same monitor. 

4. A confocal optical scanning probe system comprising: an 
endoscope having at least an image pickup device for acquiring 
signals to form an observation image of an analyte; an endoscope 
controllingportionhaving at least a camera control unit portion 
(hereinafter called a "CCU") for converting signals coming from 
the endoscope to image signals; a confocal optical scanning 
probe for acquiring information to form a confocal optical 
scanning image; and a confocal optical scanning controlling 
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portion having at least a confocal optical scanning controller 
portion for converting information- coming from the 
above-mentioned confocal optical scanning probe to confocal 
optical scanning image signals; wherein the confocal optical 
scanning probe system has a monitor for displaying the 
above-mentioned image signals and/or confocal optical scanning 
image. 

[0222] 4a. In appendix 4 , at least the above-mentioned endoscopic 
controlling portion and the above-mentioned confocal optical 
scanning controlling portion are provided to be integral with 
each other. 

4b. In appendix 4, the above-mentioned endoscope controlling 
portion is provided as an endoscope controlling apparatus 
separately from the confocal optical scanning controlling 
portion provided as the confocal optical scanning apparatus. 
4c. In appendix 4, the endoscope controlling apparatus has the 
CCU and the endoscope light source portion for generating 
illumination light to acquire an observation image. 
4d. In appendix 4, the CCU and the endoscope light source portion 
for generating illumination light to acquire an observation 
image are provided to be integral with each other. 
4ca. In appendix 4, the endoscope controlling apparatus consists 
of the CCU apparatus and endoscope light source apparatus, which 
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are provided separately from each other. 

[0223] 4e. In appendix 4, the gonfocal optical scanning 
controlling apparatus has a confocal optical scanning 
controller portion and a confocal optical scanning light source 
portion for generating confocal optical scanning light. 
4ea. In appendix 4, the confocal optical scanning controlling 
apparatus has the confocal optical scanning controller portion 
and confocal optical scanning light source portion provided 
integral with each other. 

4f . In appendix 4, the confocal optical scanning controlling 
apparatus has a confocal optical scanning controller apparatus 
and a confocal optical scanning light source apparatus including 
a confocal optical scanning light source portion for generating 
confocal optical scanning light, which are provided separately 
from each other. 

4g. In appendix 4, the above-mentioned endoscope has an optical 
fiber for illumination, and the endoscopic controlling portion 
has an endoscope light source portion that guides light into 
the optical fiber. 

4h. In appendix 4, an image displayed on the above-mentioned 
monitor is selectively'displayed in terms of the above-mentioned 
image signals or confocal optical scanning image signals by 
means of a switcher. 
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[0224] 4i. Inappendix4, images displayed on the above-mentioned 
monitor are displayed while synthesizing or selecting the 
above-mentioned image signals and/or confocal optical scanning 
image signals by means of a superimposer . 

4j . In appendix 4, the above-mentioned monitor is separately 
provided. 

4ha. In appendix 4, the above-mentioned switcher is provided 
in the monitor. 

4ia. In appendix 4, the above-mentioned superimposer is provided 

4 

in the monitor. 

4k. In appendix 4, the endoscope controlling portion has a 
monitor for displaying the above-mentioned image signals and/ or 
confocal optical scanning image signals. 

41. In appendix, the endoscope controlling portion has a 
superimposer for simultaneously displaying the above-mentioned 
image signals and confocal optical scanning image signals on 
the above-mentioned monitor. 

4m. In appendix 4, the endoscope controlling portion has a 
switcher for selectively displaying the above-mentioned image 
signals and confocal optical scanning image signals on the 
above-mentioned monitor. 

[0225] 4n. In appendix 4, the confocal optical scanning 
controlling portion has a monitor for displaying the 
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above-mentioned confocal optical scanning image signals and/or 
the above-mentioned image signals, 

4o. In appendix 4, the confocal optical scanning controlling 
portion has a superimposer for simultaneously displaying the 
above-mentioned image signals and confocal optical scanning 
image signals. 

4p. In appendix 4, the confocal optical scanning controlling 
portion has a switcher for selectively displaying the 
above-mentioned image signals and confocal optical scanning 
image signals on the above-mentioned monitor. 
[022 6] (Background of appendix 4 group) 

(Conventional shortcomings with respect to appendix 4 group) 
There is a shortcoming in that a monitor for the endoscopic 
image is prepared separately in addition to the monitor for 
confocal images. 

(Object of appendix 4 group) A normal endoscopic 

inspection and a confocal optical scanning (microscopic) 
inspection can be carried out without the sight line being 
changed to a large extent. 

[0227] 5th group: Series in a plurality of types of confocal 
optical scanning probes can be detachably connected 
selectively. 

5. A confocal optical scanning probe system comprising: a 
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plurality of confocal optical scanning probes for acquiring 
information to form confocal optical scanning images; and a 
confocal optical scanning controlling portion having at least 
a confocal optical scanning controller portion for converting 
the information coming from the above-mentioned confocal 
optical scanning probes to confocal optical scanning image 
signals, wherein the confocal optical scanning controlling 
portion has a socket that selectively attaches the 
above-mentioned plurality of confocal optical scanning probes 
to and detaches the same from. 

5a. A confocal optical scanning probe system comprising: an 
endoscope having at least an image pickup device for acquiring 
signals to form an observation image of an analyte; an endoscope 
control ling port ion having at least a camera control unit portion 
(hereinafter called a "CCU") for converting signals coming from 
the endoscope to image signals; a plurality of confocal optical 
scanning probes for acquiring information to form a confocal 
optical scanning image; and a confocal optical scanning 
controlling portion having at least a confocal optical scanning 
controller portion for converting information coming from the 
above-mentioned confocal optical scanning probe to confocal 
optical scanning image signals; wherein the confocal optical 
scanning controlling portion has a socket that selectively 
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attaches the above-mentioned plurality of confocal optical 
scanning probes to and detaches tjie same from. 
[0228] 5aa. In appendix 5a, at least the above-mentioned 
endoscope controlling portion and the above-mentioned confocal 
optical scanning controlling portion are provided to be integral 
with each other. 

5ab. In appendix 5a, the above-mentioned endoscope controlling 
portion is provided as an endoscope controlling apparatus 
separately from the confocal optical scanning controlling 
portion provided as a confocal optical scanning controlling 
apparatus . 

5aba. In appendix Sab, the endoscope controlling apparatus has 
a CCU and an endoscope light source portion for generating 
illumination light to acquire an observation image. 
5abb. In appendix Sab, the endoscope controlling apparatus has 
a CCU and an endoscope light source portion for generating 
illumination light to acquire an observation image, which are 
provided to be integral with each other. 

[0229] 5abc. In appendix Sab, the endoscope controlling 
apparatus consists of a CCU apparatus and an endoscope light 
source apparatus including an endoscope light source portion 
for generating illumination light to acquire an observation 
image, which are provided separately from each other. 
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5abd. In appendix Sab , the confocal optical scanning controlling 
apparatus has a confocal optical spanning controller portion 
and a confocal optical scanning light source portion for 
generating confocal optical scanning light. 
5abda. In appendix 5abd, the confocal optical scanning 
controlling apparatus has a confocal optical scanning 
controller portion and a confocal optical scanning light source 
portion, which are provided to be integral with each other. 
5abdb. In appendix 5abd, the confocal optical scanning 
controlling apparatus has a confocal optical scanning 
controller apparatus and a confocal optical scanning light 
source apparatus including a confocal optical scanning light 
source portion for generating confocal optical scanning light, 
which are provided separately from each other. 
5ac. In appendix 5a, the confocal optical scanning probe is 
insertable into a treatment tool guiding channel of an endoscope . 
[0230] 5b. In appendix 5, the confocal optical scanning probe 
has means for instructing an acquisition position of a confocal 
optical scanning image. 

5ba. In appendix 5b, the means for instructing an acquisition 
position of a confocal optical scanning image is a marker 
attached to the tip end portion. 

5c. In appendix 5, the confocal optical scanning probe is a 
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direct-viewing type. 

5d. In appendix 5, the confocal optical scanning probe is a 
side-viewing type. 

5e. In appendix 5, the confocal optical scanning probe is a 
diagonal-viewing type. 

[0231] 5f . In appendix 5, the confocal optical scanning probe 
has a scanner for optical scanning in a confocal relationship 
in the tip end portion thereof. 

5fa. In appendix 5f , the confocal optical scanning controlling 
portion has a scanner driver for driving the above-mentioned 
scanner. 

5g. In appendix 5, the confocal optical scanning probe has means 
for storing probe type identifying signals. 
[0232] 5ga. In appendix 5g, the means for storing probe type 
identifying signals is a memory. 

5gb. In appendix 5g, the means for storing probe type identifying 
signals is a semiconductor memory. 

5gc. In appendix 5g, the means for storing probe type identifying 
signals is a ROM. 

5gd. In appendix 5g, the means for storing probe type identifying 
signals stores a type' of a scanner for optical scanning in a 
confocal relationship . 

5ge. In appendix 5g, themeans for storingprobe type identifying 
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signals stores the drive frequency of the scanner. 
5gf. In appendix 5g, the means for stqring probe, type identifying 
signals stores the type of probe for optical scanning in a 
conf ocal relationship . 

[0233] Sgg. In appendix 5g, the conf ocal optical scanning 
controlling portion has a socket that is attachable to and 
detachable from the connector of' the conf ocal optical scanning 
probe . 

5gga. In appendix Sgg, when the above-mentioned connector of 
the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals , and controls the drive 
frequency of a scanner in the scanner driver for driving the 
scanner which carries out scanning in a confocal relationship 
in response to the content thereof. 

[0234] Sag. In appendix 5a, the conf ocal optical scanning probe 
has means for storing probe type identifying signals, and the 
confocal optical scanning controlling portion has a socket that 
is attachable to and detachable from the connector of the 
confocal optical scanning probe. 

■ 

* 

Saga. In appendix Sag, when the above-mentioned connector of 
the confocal optical scanning probe is connected to the 
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above-mentioned socket, the confocal optical scanning 
controlling portion identifies the. content of the means for 
storing probe type identifying signals and controls the 
above-mentioned endoscope controlling portion in response to 
the content thereof. 

[0235] (5-1) : A light source and a detector are provided in 
the confocal optical scanning controlling apparatus, and 
optical transmission is executed by a fiber in the probe. 
5-la. In appendix 5, the confocal optical scanning probe has 
a scanner for carrying out optical scanning in a confocal 
relationship in the tip end portion thereof. 
5-lb. In appendix 5, the confocal optical scanning controlling 
portion has a confocal optical scanning light source for 
supplying light to the above-mentioned confocal optical 
scanning probe. 

5-laa. In appendix 5-la, the confocal optical scanning probe 
has a fiber for feeding light from the confocal optical scanning 
light source portion for generating confocal optical scanning 
light to the scanner disposed in the tip end portion thereof. 
[0236] 5-lc. In appendix 5, the confocal optical scanning 
controlling portion has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe . 
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5-lca. In appendix 5-lc, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion has a transmission fiber for transmitting 
light from the above-mentioned confocal optical scanning light 
source to a fiber internally incorporated in the above-mentioned 
confocal optical scanning probe. 

5-lcaa. In appendix 5-lca, the confocal optical scanning 
controlling portion has an optical coupler that is optically 
connected to a detector for detecting light incident from the 
above-mentioned transmission fiber, the above-mentioned 
confocal optical scanning light source portion and a scanner 
for optical scanning in a confocal relationship, which is 
provided in the tip end portion of the above-mentioned confocal 
optical scanning probe. 

[0237] 5-ld. In appendix 5, the confocal optical scanning probe 
has a scanner for carrying out optical scanning in a confocal 
relationship in regard to the means for storing probe type 
identifying signals, and the confocal optical scanning 
controlling portion has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe and a scanner driver for driving the scanner. 
5-lda. In appendix 5-ld, when the above-mentioned connector 
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of the confocal optical scanning probe is connected to the 
above-mentioned socket, the cojifocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the 
confocal optical scanning light source portion for supplying 
light to the above-mentioned confocal optical scanning probe 
and the above-mentioned scanner driver in response to the content 
thereof. 

[0238] (5-2) : Light source-incorporated probe 
5-2 . In appendix 5, at least the confocal optical scanning light 
source portion for generating confocal optical scanning light 
and a scanner for scanning the light are internally incorporated 
in the tip end portion of the confocal optical scanning probe . 
Light emitted from the confocal optical scanning light source 
portion is made incident into the scanner. 

5-2a. In appendix 5-2, the probe has a socket that is attachable 
to and detachable from the connector of the confocal optical 
scanning probe. 

[0239] 5-2b. In appendix 5-2, the confocal optical scanning 
probe is a direct-viewing type. 

5-2c. In appendix 5-2, the confocal optical scanning probe is 
a side-viewing type. 

5-2d. In appendix 5-2, the confocal optical scanning probe is 
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a diagonal-viewing type. 

5-2e. In appendix 5-2, the confocaj. optical scanning portion 
has a scanner driver for driving the above-mentioned scanner. 
[0240] 5-2f . In appendix 5-2, the confocal optical scanning 
probe has means for storing probe type identifying signals. 
5-2fa. In appendix 5-2f, the means for storing probe type 
identifying signals is a memory. 

5-2fb. In appendix 5-2f, the means for storing probe type 
identifying signals is a semiconductor memory. 
5-2fc. In appendix 5-2f, the means for storing probe type 
identifying signals is a ROM. 

5-2fd. In appendix 5-2f, the means for storing probe type 

identifying signals stores the type, of scanner. 

5-2ff . In appendix 5-2f, the means for storing probe type 

identifying signals stores the drive frequency of the scanner. 

5-2fg. In appendix 5-2f, the means for storing probe type 

identifying signals stores the type of probe. 

[0241] 5-2fh. In appendix 5-2f, a socket that is attachable 

to and detachable from the connector of the confocal optical 

scanning probe is provided. 

5-2fha. In appendix 5-2 fh, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
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controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver for driving the 
scanner in response to the content thereof. 
5-2g. In appendix 5-2, the confocal optical scanning probe has 
at least a confocal optical scanning light source portion and 
a scanner, and the confocal optical scanning controllingportion 
has a confocal optical scanning controller portion, a scanner 
driver for driving the above-mentioned scanner, and a driver 
for driving the above-mentioned confocal optical scanning light 
source portion. 

[0242] (5-3) : Detector-incorporated probe 

5-3. In appendix 5, at least a scanner for carrying out optical 
scanning in a confocal relationship and a detector are 
incorporated in the tip end portion of the confocal optical 
scanning. probe, and the light returning from the scanner is 
made incident into the detector. 

5-3a. In appendix 5-3, a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe is provided. 

[0243] 5-3b. In appendix 5-3, the confocal optical scanning 
probe is a direct-viewing type. 

5-3c. In appendix 5-3, the confocal optical scanning probe 
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is a side-viewing type. 

5-3d. In appendix 5-3, the confocal optical scanning probe 
is a diagonal-viewing type. 

5-3e. In appendix 5-3, the confocal optical scanning 
controlling portion has a scanner driver for driving the 
above-mentioned scanner . 

[0244] 5-3f, In appendix 5-3, the confocal optical scanning 
probe has means for storing probe type identifying signals. 
5-3fa. In appendix 5-3f, the means for storing probe type 
identifying signals is a memory. 

5-3fb. In appendix 5-3f, the means for storing probe type 
identifying signals is a semiconductor memory. 
5-3fc. In appendix 5-3f, the means for storing probe type 
identifying signals is a ROM. 

5-3fd. In appendix 5-3f, the means for storing probe type 

identifying signals stores the type of scanner. 

5-3ff. In appendix 5-3f, the means for storing probe type 

identifying signals stores the drive frequency of a scanner. 

5-3fg. In appendix 5-3f, the means for storing probe type 

identifying signals stores the type of probe. 

[0245] 5-3fh. In appendix 5-3f, a socket that is attachable 

to and detachable from the connector of a confocal optical 

scanning probe is provided. 
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5-3fha. In appendix 5-3fh, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the " confocal optical • scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver for driving the 
scanner in response to the content thereof. 
5-3g. In appendix 5-3, the confocal optical scanning controlling 
apparatus has at least the confocal optical scanning controller 
portion, the scanner driver for driving the above-mentioned 
scanner, and an amplifier for amplifying detection signals from 
the above-mentioned detector, and transmitting signals to the 
above-mentioned confocal optical, scanning controller portion . 
[0246] (5-4) : Connectors of respective confocal optical 
scanning probes for direct-viewing, side-viewing and 
diagonal-viewing are commonly used. 

5-4. In appendix 5, the above-mentioned socket canbe selectively 
connected to the connectors for respective confocal optical 
scanning probes for direct-viewing, side-viewing and 
diagonal-viewing . 

[0247] (Background of appendix 5 group) 

(Conventional shortcomings with respect to appendix 5 group) 
Since a plural type of confocal optical scanning probes could 
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not be used, it was impossible to select an optimal confocal 
optical scanning probe best suited tp an analyte portion (Obj ect 
of appendix 5 group) . It is an obj ect to select an optimal confocal 
optical scanning probe for an analyte portion. 
[024 8] 6th group: Aprobe is inserted into the endoscope channel . 
6. A confocal optical scanning probe system comprising: an 
endoscope having at least an image pickup device for acquiring 
signals to form an observation image of an analyte portion and 
a treatment tool insertion channel; an endoscope controlling 
portion having at least a camera control unit portion 
(hereinafter called a "CCU") for converting signals from the 
endoscope to image signals; a confocal optical scanning probe 
for acquiring information to form a confocal optical scanning 
image; and a confocal optical scanning controlling portion 
having at least a confocal optical scanning controller portion 
for converting information from the above-mentioned confocal 
optical scanning probe to confocal optical scanning image 
signals; wherein the above-mentioned confocal optical scanning 
probe is insertable through the treatment tool channel. 
[0249] 6a. In appendix 6, the above-mentioned endoscope has 
a fiber for illumination and the endoscope controlling portion 
has an endoscope light source portion for generating 
illumination light to acquire an observation image, which guides 
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light into the optical fiber. 

6b. In appendix 6, a monitor is prpvided, which displays the 
above-mentioned image signals and/or conf ocal optical scanning 
image signals. 

6c. In appendix 6, a socket that is attachable to and detachable 

from the connector of the endoscope is provided. 

6d. In appendix 6, socket that is attachable to and detachable 

from the connector of the confocal optical scanning probe is 

provided. 

6e. In appendix 6, the confocal optical scanning probe has means 
for instructing an acquisition position of a confocal optical 
scanning image. 

[0250]. 6ea. In appendix 6e, the means for instructing an 
acquisition position of a confocal optical scanning image is 
a marker provided at the tip end portion. 

6f . In appendix 6, the confocal optical scanning probe is a 
direct-viewing type. 

6g. In appendix 6, the confocal optical scanning probe is a 

■ 

side-viewing, type. 

6h. In appendix 6, the confocal optical scanning probe is a 
diagonal-viewing type. 

6i. In appendix 6, the confocal optical scanning probe has a 
scanner for carrying out optical scanning in a confocal 
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relationship in the tip end portion thereof. 
[0251] 6ia. In appendix 6i, the ponfocal optical scanning 
controlling portion has a scanner driver • for driving the 
above-mentioned scanner . 

6j . In appendix 6, the conf ocal optical scanning probe has means 
for storing probe type identifying signals. 

6ja. In appendix 6 j , the means for storing probe type identifying 
signals is a memory. 

6jb. In appendix 6 j , the means for storing probe type identifying 
signals is a semiconductor memory. 

6jc. In appendix 6 j , the means for storing probe type identifying 
signals is a ROM. 

6jd. In appendix 6 j , themeans for storing probe type identifying 
signals stores the type of scanner. 

6je. In appendix 6 j , the means for storing probe type identifying 
signals stores the drive frequency of the scanner. 
6jf. In appendix 6 j , themeans for storing probe type identifying 
signals stores the type of probe. 

[0252] 6jg. In appendix 6j> the confocal optical scanning 
controlling portion has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 

i 

probe . 

6jga. In appendix 6jg, when the above-mentioned connector of 
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the confocal optical scanning probe is connected to the 
above-mentioned socket, the copfocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver for driving the 
scanner in response to the content thereof. 
[0253] 6jgb. In appendix 6 jg, when the above-mentioned connector 
of the confocal optical scanning probe is connected to' the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the 
above-mentioned endoscope controlling portion in response to 
the content thereof. 

6k. In appendix 6, the endoscope controlling apparatus includes 

a CCU and an endoscope light source portion for generating 

illumination light to acquire an observation image. 

6. In appendix 6, the confocal optical scanning controlling 

portion includes a confocal optical scanning controller portion 

and a confocal optical scanning light source portion for 

generating confocal optical scanning lights 

[0254] (6-1): The confocal optical scanning controlling 

apparatus internally incorporates a light source and a detector , 

and carries out optical transmission by a fiber in the probe. 



6-1. In appendix 6, the confocal optical scanning probe has 
a scanner for carrying out optical - scanning in a confocal 
relationship in the tip end portion thereof. 
6-la. In appendix 6-1 , the confocal. optical scanning controlling 
portion has a confocal optical scanning light source portion 
for supplying light to the above-mentioned confocal optical 
scanning probe. 

6-laa. In appendix 6-la, the confocal optical scanning probe 
has a fiber for feeding light from the confocal optical scanning 
light source portion to the scanner disposed at the tip end 
portion. 

6-laaa-. In appendix 6-laa, the confocal optical scanning 
controlling portion has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe. 

[0255] 6-laaaa. In appendix 6-laaa, when the above-mentioned 
connector of the confocal optical scanning probe is connected 
to the above-mentioned socket, the confocal optical scanning 
controlling portion has a transmission fiber for transmitting 
light from the above-mentioned confocal optical scanning light 
source portion to the fiber incorporated in the above-mentioned 
confocal optical scanning probe. 

6-laaaaa. In appendix 6-laaaa, the confocal optical scanning 
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controlling portion has the above-mentioned transmission fiber, 
and the above-mentioned conf ocal optical scanning light source 
portion and an optical coupler optically connected to the 
detector for detecting light incident from the above-mentioned 
scanner. 

6-1. In appendix 6, when the above-mentioned connector of the 
confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the 
above-mentioned confocal optical scanning light source portion 
and the scanner driver for driving the above-mentioned scanner 
in response to the content thereof. 
[0256] (6-2) : Light source-incorporated probe 
6-2. In appendix 6, at least the confocal optical scanning light 
source portion and a scanner are incorporated in the tip end 
portionof the confocal optical scanningprobe, andlight emitted 
from the confocal optical scanning light source portion is made 
incident into the scanner. 

6-2a. In appendix 6-2, a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe is provided. 

[0257] 6-2b. In appendix 6-2, the confocal optical scanning 
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probe is a direct-viewing type. 6-2c. In appendix 6-2, the 
confpcal optical scanning probe is ,a side-viewing type. 6-2d. 
In appendix 6-2, the confocal optical scanning probe is a 
diagonal-viewing type. 6-2e. In appendix 6-2, the confocal 
optical scanning portion has a scanner driver for driving the 
above-mentioned scanner. 

[0258] 6-2f . In appendix 6-2, the confocal optical scanning 
probe has means for storing probe type identifying signals. 
6-2fa. In appendix 6-2f, the means for storing probe type 
identifying signals is a memory. 

6-2fb. In appendix 6-2f, the means for storing probe type 
identifying signals is a semiconductor memory. 
6-2fc. In appendix 6-2f, the means for storing probe type 
identifying signals is a ROM. 

6-2fd. In appendix 6-2f, the means for storing probe type 

identifying signals stores the type of scanner. 

6-2fe. In appendix 6-2f, the means for storing probe type 

identifying signals stores the drive frequency of a scanner. 

6-2ff. In appendix 6-2f, the means for storing probe type 

identifying signals stores the type of probe. 

[0259] 6-2fg. In appendix 6-2f, a socket that is attachable 

to and detachable from the connector of the confocal optical 

scanning probe is provided. 
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6-2fga. In appendix 6-2fg, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the. confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver for driving the 
scanner in response to the content thereof. 
6-2g. In appendix 6-2, the confocal optical scanning controlling 
portion has a confocal optical scanning controller portion, 
a scanner driver for driving the above-mentioned scanner and 
a driver for driving the above-mentioned confocal optical 
scanning light source portion. 
[0260] (6-3) : Detector-incorporated probe 

6-3. In appendix 6, at least a scanner and a detector are 
incorporated in the tip end portion of the confocal optical 
scanning probe, and light returning from the scanner is made 
incident into the detector. 

6-3a. In appendix 6-3, a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
probe is provided. 

[0261] 6-3b. In appendix 6-3, the confocal optical scanning 
probe is a direct-viewing type. 

6-3c. In appendix 6-3, the confocal optical scanning probe 



is a side-viewing type. 

6-3d. In appendix 6-3, the confogal optical scanning probe 
is a diagonal-viewing type. 

6-3e. In appendix 6-3, the confocal optical scanning 
controlling portion has a scanner driver for driving the 
above-mentioned scanner . 

[0262] 6-3fi In appendix 6-3, the confocal optical scanning 
probe has means for storing probe type identifying signals. 
6-3fa. In appendix 6-3 f, the means for storing probe type 
identifying signals is a memory. 

6-3fb. In appendix 6-3f, the means for storing probe type 
identifying signals is a semiconductor memory. 
6-3fc. In appendix 6-3f, the means for storing probe type 
identifying signals is a ROM. 

6-3fd. In appendix 6-3f, the means for storing probe type 

identifying signals stores the type of scanner. 

6-3fe. In appendix 6-3f, the means for storing probe type 

identifying signals stores the drive frequency of the scanner. 

6-3ff. In appendix 6-3f, the means for storing probe type 

identifying signals stores the type of probe. 

[0263] 6-3fg. In appendix 6-3f , the confocal optical scanning 

controlling portion has a socket that is attachable to and 

detachable from the connector of the confocal optical scanning 
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probe . 

6-3fga. In appendix 6-3f fg, when thq above-mentioned connector 
of the confocal optical scanning probe , is -connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means .for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver for driving the 
scanner in response to the content thereof. 
[0264] 6-3g. In appendix 6-3, the confocal optical scanning 
controlling portion has at least the confocal optical scanning 
controller portion, a scanner driver for driving the 
above-mentioned scanner, and an amplifier for amplifying 
detection signals from the above-mentioned detector, and 
transmitting signals to the above-mentioned confocal optical 

* 

scanning controller portion. 

[0265] (6-4) : Connectors of respective confocal optical 
scanning probe of direct-viewing, side-viewing and 
diagonal-viewing can be commonly used. 

6-4. In appendix 6, the above-mentioned socket canbe selectively 
connected to the connector of respective confocal optical 
scanning probes of direct-viewing, side-viewing and 
diagonal-viewing . 
(Background of appendix 6 group) 
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(Prior arts with respect to appendix 6 group, and shortcomings 
of the prior arts) These are the .same as those in appendix 
1 group. (Object of appendix 6 group) . This is the same as that 
of appendix 1. 

[0266] 7th group: the optical connector and electric connector 
are integrated as one. It is possible to easily connect the 
connector of the conf ocal optical scanning probe to the conf ocal 
optical scanning controlling apparatus. 

7. A confocal optical scanning probe system having at least 
a confocal optical scanning probe in which a first optical fiber 
having a scanner internally incorporated therein, transmitting 
light from a confocal optical scanning light source portion 

■ 

to the scanner and transmitting detection light from the scanner 
to a detector is internally incorporated, and a connector having 
one end portion of the first transmission line for transmitting 
a drive signal to the above-mentioned scanner exposed and at 
the same time one end portion of the above-mentioned first 
optical fiber exposed; and a confocal optical scanning 
controller portion having the above-mentioned confocal optical 
scanning light source portion, the above-mentioned scanner, 
and a scan driver for driving the above-mentioned scanner 
incorporated therein, controlling the confocal optical 
scanning light source portion, detector and scanner driver, 
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and acquiring a conf ocal optical scanning image; having a socket, 
provided with one end portion of th,e second transmission line 
for electrically and optically connecting the end portion of 
the above-mentioned first transmission line and the end portion 
of the above-mentioned first optical fiber to each other when 
the connector is detachably connected and one end portion of 
the second optical fiber; and having a confocal optical 
scanning controlling apparatus in which the other end portion 
of the above-mentioned second transmission line is electrically 
connected to the above-mentioned scanner driver, and the other 
end portion of the above-mentioned second optical fiber is 
optically connected to the above-mentioned confocal optical 
scanning light source portion and detector. 
[0267] 7-1 . Aconfocal optical scanningprobe systemcomprising: 
an endoscope having at least an image pickup device for acquiring 
an observation image of an analyte portion; an endoscope 
control ling port ion having at least a camera control unit portion 
' (hereinafter called a "CCU") for converting signals from the 
endoscope to image signals; a confocal optical scanning probe 
having at least a confocal optical scanning probe in which a 
first optical fiber having a scanner internally incorporated 
therein, transmitting light from a confocal optical scanning 
light source portion to the scanner and transmitting detection 



light from the scanner to a detector is internally incorporated, 
and a connector having one end portiQn of the first transmission 
line for transmitting a drive signal to- the above-mentioned 
scanner exposed and at the same time one end portion of the 
above-mentioned first optical fiber exposed; and a corrfocal 
optical scanning controller portion having the above-mentioned 
confocal optical scanning light source portion, the 
above-mentioned scanner, and a scan driver for driving the 
above-mentioned scanner incorporated therein, controlling the 
confocal optical scanning light source portion, detector and 
scanner driver, and acquiring a confocal optical scanning image; 
having a socket provided with one end portion of the second 
transmission line for electrically and optically connecting 
the end portion of the above-mentioned first transmission line 
and the end portion of the above-mentioned first optical fiber 
to each other when the connector is detachably connected and 
one end portion of the second optical fiber; and having a 
confocal optical scanning controlling apparatus in which the 
other end portion of the above-mentioned second transmission 
line is electrically connected to the above-mentioned scanner 
driver, and the other end portion of the above-mentioned second 
optical fiber is optically connected to the above-mentioned 
confocal optical scanning light source portion and detector. 
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[0268] 7-la. In appendix, the confocal optical scanning probe 
is a direct-viewing type. 

7-lb. In appendix 7, the confocal optical scanning probe is 
a side-viewing type. 

7-lc. In appendix 7, the confocal optical scanning probe is 
a diagonal-viewing type. 

7-ld. In appendix 7, the confocal optical scanning probe has 
means for storing probe type identifying signals. 
7-lda. In appendix 7-ld, the means for storing probe type 
identifying signals is a memory. 

[0269] 7-ldb. In appendix 7-ld, the means for storing probe 
type identifying signals is a semiconductor memory. 
7-ldc. In appendix 7-ld, the means for storing probe type 
identifying signals is a ROM. 

7-ldd. In appendix 7-ld, the means for storing probe type 
identifying signals stores the type of scanner. 
7-lde. In appendix 7-ld, the means for storing probe type 
identifying signals stores the drive frequency of the scanner. 
7-ldf. In appendix 7-ld, in appendix 7-ld, the means for storing 
probe type identifying signals stores the type of probe. 
[270] 7-ldg. In appendix 7-ld, the confocal optical scanning 
controlling portion has a socket that is attachable to and 
detachable from the connector of the confocal optical scanning 
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•probe . 

7-ldga. In appendix 7-ldg, when the, above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of the scanner of the scanner driver in response to 
the content thereof. 

[0271] (7-2) : Light source-incorporated probe 
7-2. A confocal optical scanning probe system comprising: a 
confocal optical scanning probe in which a confocal optical 
scanning light source portion and a scanner are incorporated, 
a first optical fiber for transmitting detection light from 
the scanner to a detector is incorporated, and a connector in 
which one end portion of the first transmission line for 
transmitting a drive signal to the above-mentioned scanner and 
one end portion of the second transmission line for supplying 
drive power to the above-mentioned confocal optical scanning 
light source portion are exposed, and at the same time one end 
portion of the above-mentioned first optical fiber is exposed; 
and a confocal optical scanning controlling apparatus having 
at least a controller portion, in which a driver for driving 
the above-mentioned confocal optical scanning light source 




portion, the above-mentioned detector and a scanner driver for 
driving the above-mentioned scanner are incorporated, for 
controlling the driver for driving the confocal optical scanning 
light source portion, detector and scanner driver and for 
acquiring a confocal optical scanning image, and having a socket 
provided with end portions of the third and fourth transmission 
lines, with which the end portion of the above-mentioned first 
transmission line, end portion of the above-mentioned second 
transmission line and end portion of the above-mentioned first 
optical fiber are, respectively, electrically and optically 
connected, and one end portion of the second optical fiber; 
wherein the other end portion of the above-mentioned third 
transmission line is electrically connected to . the 
above-mentioned scanner driver, the other end portion of the 
above-mentioned fourth transmission line is electrically 
connected to the driver for driving the above-mentioned confocal 
optical scanning light source portion, and the other end portion 
of the above-mentioned second optical fiber is optically 
connected to the above-mentioned detector, 

[0272] 7-2a. A confocal optical scanning probe system 
comprising: an endoscope having at least an image pickup device 

* 

for acquiring signals to form an observation image of an analyte; 
an endoscope controllingportionhaving at least a camera control 



-127- 




unit portion (hereinafter called a "CCU") for converting signals 
coming from the endoscope to image signals; a confocal optical 
scanning probe in which a confocal optical scanning light source 
portion and a scanner are incorporated, a first optical fiber 
for transmitting detection light from the scanner to a detector 
is incorporated, and a connector in which one end portion of 
the first transmission line for transmitting a drive signal 
to the above-mentioned scanner and one end portion of the second 
transmission line for supplying drive power to the 
above-mentioned confocal optical scanning light source portion 
are exposed, and at the same time one end portion of the 
above-mentioned first optical fiber is exposed; and a confocal 
optical scanning controlling apparatus having at least a 
confocal optical scanning controllingportion, in which a driver 
for driving the above-mentioned confocal optical scanning light 
source portion, the above-mentioned detector and a scanner 
driver for driving the above-mentioned scanner are incorporated, 
for controlling the driver for driving the confocal^ optical 
scanning light source portion, detector and scanner driver and 
for acquiring a confocal optical scanning image, and having 
a socket provided with end portions of the third and fourth 
transmission lines, with which the end portion of the 
above-mentioned first transmission line, end portion of the 
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above-mentioned second transmission line and end portion of 
the above-mentioned first optical, fiber are, respectively, 
electrically and optically connected, and one end portion of 
the second optical fiber; wherein the other end portion of the 
above-mentioned third transmission line is electrically 
connected to the above-mentioned scanner driver, the other end 
portion of the above-mentioned fourth transmission line is 
electrically connected to the driver for driving the 
above-mentioned conf ocal optical scanning light source portion, 
and the other end portion of the above-mentioned second optical 
fiber is optically connected to the above-mentioned detector. 
[0273] 7-2b. In appendix 7, the confocal optical scanning probe 
is a direct-viewing type.. 

7-2c. In appendix 7, the confocal optical scanning probe is 
a side-viewing type. 

7-2d. In appendix 7, the confocal optical scanning probe is 
a diagonal-viewing type. 

7-2e..In appendix 7, the confocal optical scanning probe has 
means for storing probe type identifying signals. 
[0274] 7-2ea. In appendix 7-2e, the means for storing probe 

< 

type identifying signals is a memory. 

7-2eb. In appendix 7-2e, the means for storing probe type 
identifying signals is a semiconductor memory. 



-129- 



7-2ec. In appendix 7-2e, the means for storing probe type 
identifying signals is a ROM. 

7-2ed. In appendix 7-2e, the means for storing probe type 
identifying signals stores the type of scanner. 
7-2ef . In appendix 7-2e, the means for storing probe type 
identifying signals stores the drive frequency of the scanner. 
7-2ef. In appendix 7-2e, the means for storing probe type 
identifying signals stores the type of probe. 
[0275] 7-2eg. In appendix 7-2e, when the above-mentioned 
connector of the confocal optical scanning probe is connected 
to the above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver in response to 
the content thereof. 

7-2egb. In appendix 7-2eg, when the above-mentioned connector 
of the confocal optical scanning probe is connected to the 
above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the driver 
for driving the above-mentioned confocal optical scanning light 
source portion and the above-mentioned scanner driver. 
[0276] (7-3) : Detector-incorporated probe 
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7-3. A confocal optical scanning probe system comprising: a 
confocal optical scanning probe, ,in which a scanner and a 
detector are incorporated and a first optical fiber for 
transmitting light from the confocal optical scanning light 
source portion to the scanner is incorporated, having a connector 
in which one end portion of the first transmission line for 
transmitting a drive signal to the above-mentioned scanner and 
one end portion of the second transmission line for transmitting 
an output signal of the above-mentioned detector are exposed, 
and at the same time one end portion of the above-mentioned 
first optical fiber is exposed; a confocal optical scanning 
controlling apparatus, in which the above-mentioned confocal 
optical scanning light source portion, an amplifier for 
amplifying an output signal from the above-mentioned detector, 
and a scanner driver : for driving the above-mentioned scanner 
are incorporated, having at least a- controller portion for 
controlling the confocal optical scanning light source portion, 
amplifier and scanner driver and for acquiring a confocal optical 
scanning image, and having a socket provided with one end portion 
of the third transmission line, one end portion of the fourth 
transmission line and one end portion of the second optical 
fiber by which, when the above-mentioned connector is detachably 
connected to the above-mentioned socket, the end portion of 
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the above-mentioned first transmission line, the end portion 
of the above-mentioned second transmission line and the end 
portion of the above-mentioned first optical fiber are, 
respectively, electrically and optically connected, and in 
which the other end portion of the above-mentioned third 
transmission line is electrically connected to the 
above-mentioned scanner driver, the other end portion of the 
above-mentioned fourth transmission line is electrically 
connected to the above-mentioned amplifier, and the other end 
portion of the above-mentioned second optical fiber is optically 
connected to the above-mentioned confocal optical scanning 
light source portion. 

[0277] 7-3a. A confocal optical scanning probe system 
comprising: an endoscope having at least an image pickup device 
for acquiring signals to form an observation image of an analyte; 
an endoscope controlling portion having at least a camera control 
unit portion (hereinafter called a "CCU") for converting signals 
coming from the endoscope to image signals; and a confocal 
optical scanning probe, in which a scanner and a detector are 
incorporated and a first optical fiber for transmitting light 
from the confocal optical scanning light source portion to the 
scanner is incorporated, having a connector in which one end 
portion of the first transmission line for transmitting a drive 
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signal to the above-mentioned scanner and one end portion of 
the second transmission line for transmitting an output signal 
of the above-mentioned detector are exposed/ and at the same 
time one end portion of the above-mentioned first optical fiber 
is exposed; a confocal optical scanning controlling apparatus, 
in which the above-mentioned confocal optical scanning light 
source portion, an amplifier for amplifying an output signal 
from the above-mentioned detector, and a scanner driver for 
driving the above-mentioned scanner are incorporated, having 
at least a controller portion for controlling the confocal 
optical scanning light source portion, amplifier and scanner 
driver and for acquiring a confocal optical scanning image, 
and having a socket provided with one end portion of the third 
transmission line, one end portion of the fourth transmission 
line and one end portion of the second optical fiber by which, 
when the above-mentioned connector is detachably connected to . 
the above-mentioned socket, the end portion of the 
above-mentioned first transmission line, the end portion of 
the above-mentioned second transmission line and the end portion 
of the above-mentioned first optical fiber are, respectively, 
electrically and optically connected, and in which the other 
end portion of the above-mentioned third transmission line is 
electrically connected to the above-mentioned scanner driver, 
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the other end portion of the above-mentioned fourth transmission 
line is electrically connected to th$ above-mentioned amplifier, 
and the other end portion of the above-mentioned optical fiber 
is optically connected to the above-mentioned confocal optical 
scanning light source portion. 

[0278] 7-3b. In appendix 7-3, the confocal optical scanning 
probe is a direct-viewing type. 

7-3c. In appendix 7-3, the confocal optical scanning probe is 
a side-viewing type. 

7-3d. In appendix 7-3, the confocal optical scanning probe is 
a diagonal-viewing type. 

7-3e. In appendix 7-3, the confocal optical scanning probe has 
means for storing probe type identifying signals. 
7-3ea. In appendix 7-3e, the means for storing probe type 
identifying signals is a memory. 

[0279] 7-3eb. In appendix 7-3e, the means for storing probe 
type identifying signals is a semiconductor memory. 
7-3ec. In appendix 7-3e, the means for storing probe type 
identifying signals is a ROM. 

7-3ed. In appendix 7-3e, the means for storing probe type 
identifying signals stores the type of scanner. 
7-3ef. In appendix 7-3e, the means for storing probe type 
identifying signals stores the drive frequency of the scanner. 
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7-3eg. In appendix 7-3e, the means for storing probe type 
identifying signals stores the type of probe. 
[0280] 7-3eh. In appendix 7-3e, when the above-mentioned 
connector of the confocal optical scanning probe is connected 
to the above-mentioned socket, the confocal optical scanning 
controlling portion identifies the content of the means for 
storing probe type identifying signals, and controls the drive 
frequency of a scanner in the scanner driver in response to 
the content thereof. 

7-3f . In appendix 7-3, the confocal optical scanning controlling 
portion has at least a confocal optical scanning controller 
portion, a scanner driver for driving the above-mentioned 
scanner, and an amplifier for amplifying a d'etection signal 
from the above-mentioned detector and transmitting the signal 
to the above-mentioned confocal optical scanning controller 
portion. 

[0281] (7-4) : Connectors of respective confocal optical 
scanning probes for direct-viewing type, side-viewing type and 
diagonal-viewing type are commonly used. 

7-4. In appendix 7, the above-mentioned socket canbe selectively 
connected to the connectors of the respective confocal optical 
scanning probes of direct-viewing type, side-viewing type and 
diagonal-viewing type. 
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(Background of appendix 7 group) 

(Shortcomings of prior arts with re,spect to appendix 7 group) 
Since an optical connector of the confocal optical scanning 
probe was provided separately from an electromagnetic connector, 
it was cumbersome to connect respective connectors to the 
confocal optical scanning controlling apparatus. 
(Object of appendix 7 group) To make it easy to connect the 
connector of the confocal optical scanning probe to the confocal 
optical scanning apparatus . 

[0282] 8. A confocal optical scanning probe system comprising: 
an endoscope for obtaining a color observation image in a 
wavelength region of visible light with respect to an analyte 
portion; a confocal optical scanning probe for acquiring 
confocal optical scanning information to form a confocal image 
by two-dimensionally scanning light established in a confocal 
relationship; a confocal optical scanning controller portion 
for converting confocal optical scanning image information from 
the above-mentioned confocal optical scanning probe to confocal 
optical scanning image signals; and a monitor for displaying 
the above-mentioned confocal optical scanning image 
information signals . 
[0283] 

» 

[Effects of the Invention] As described above, according to 
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the invention, a confocal optical scanning probe system 
comprises: an endoscope having at least an image pickup device 
for acquiring signals which form an observation image of an 
analyte portion; an endoscope controlling portion having at 
least a camera control unit portion that converts signals coming 
from this endoscope to image signals ; a confocal optical scanning 
probe for acquiring information to form a confocal optical 
scanning image; and a confocal optical scanning controlling 
portion including at least a confocal optical scanning 
controller portion for converting information coming from said 
confocal optical scanning probe to confocal optical scanning 
image signals; wherein, since at least said endoscope 
controlling portion and confocal optical scanning controlling 
portion are provided to be integral with each other, it is 
possible to easily obtain a confocal optical scanning image 
in addition to normal observation images by the endoscope, and 
an environment that facilitates diagnosis can be brought about . 
[BRIEF DESCRIPTION OF THE DRAWING] 

[Fig. 1] An external appearance view showing a confocal optical 
scanning probe system according to the first embodiment of the 
invention; 

[Fig. 2] A block diagram showing the entire configuration of 
the confocal optical scanning probe system; 
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[Fig. 3] A front elevational view showing the construction of 
a rotary filter; 

[Fig. 4] A view describing actions for carrying out an endoscopic 
inspection in a state where the conf ocal optical scanning probe 
is not used; 

[Fig. 5] A view describing actions for carrying out an endoscopic 
inspection in a state where the conf ocal optical scanning probe 
is used; 

[Fig. 6] A flowchart showing controlling actions of a controller 
in a case where the conf ocal optical scanning probe is connected; 
[Fig. 7] A sectional view showing the structure of the tip end 
portion of the first confocal optical scanning probe; 
[Fig. 8] A sectional view showing the construction of an XY 
scanner in Fig. 7; 

[Fig. 9] A disassembled perspective view showing the 
construction of the XY scanner; 

[Fig. 10] A sectional view showing the structure of the tip 
end portion of the second confocal optical scanning probe; 
[Fig. 11] A view showing the construction of a gimbal mirror 
in Fig. 10; 

[Fig. 12] An external appearance view showing a confocal optical 
scanning probe system according to the second embodiment of 
the invention; 
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[Fig. 13] A block diagram showing the entire configuration 
of a confocal optical- scanning probe system according to the 
third embodiment of the invention; 

[Fig. 14 ] An external appearance view showing a confocal. optical 
scanning probe system according to the third embodiment of the 
invention; 

[Fig. 15] A block diagram showing the entire configuration of 
the confocal optical scanning probe system; 
[Fig. 16] A block diagram showing the entire configuration of 
a confocal optical scanning probe system according to the fourth 
embodiment of the invention; 

[Fig. 17] A block diagram showing the entire configuration of 
a confocal optical scanning probe system according to the fifth 
embodiment of the invention; 

[Fig. 18] A block diagram showing the entire configuration of 
a confocal optical scanning probe system according to the sixth 
embodiment of the invention; 

[Fig. 19] A block diagram showing the entire configuration of 
a confocal optical scanningprobe system according to the seventh 
embodiment of the invention; 

[Fig. 20] A sectional view showing the structure of the tip 

end portion of the confocal optical scanning probe; 

[Fig. 21] A sectional view showing the construction of the XY 
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scanner in Fig. 20; 

[Fig. 22] A view showing the construction of the scan mirror 
in Fig. 21; and . 

[Fig. 23] A block diagram showing the entire configuration of 
a conf ocal optical scanning probe system according to the eighth 
embodiment of the invention. 
[Description of Symbols] 

1 ■ Confocal optical scanning probe system 

2 Endoscope 
2a Connector 

3 (First confocal) optical scanning probe 

4 (Second confocal) optical scanning probe 

5 (Confocal optical scanning/endoscopic) controlling 
apparatus 

6 Socket 

7 Socket 

8, 9 Connectors 

10 Channel 

11 Insertion portion 

12 Operation portion 
14 Tip end portion 

17 Objective lens system 

18 CCD 
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85 Direct-viewing scanner 

86 Insertion portion 5 

87 Tip end portion body 

88 XY scan mirror 

89 Light condensing mirror 

90 Mirror 

92 " Gimbal mirror 
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